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Surplvhv Surplvhv
Mrkq Jhdqdnrsorv
Frzohv Irxqgdwlrq/ \doh Xqlyhvlw|
W

Vhswhpehu 4<<9

Devwudfw
Lq wkh fodvvlfdo jhqhudo htxloleulxp prgho/ djhqwv nhhs doo wkhlu surplvhv/
hyhu| jrrg lv wudghg/ dqg frpshwlwlrq suhyhqwv dq| djhqw iurp hduqlqj vxshulru
uhwxuqv rq lqyhvwphqwv lq qdqfldo pdunhwv1 Lq wklv sdshu L lqwurgxfh wkh djh0rog
sureohp ri eurnhq surplvhv lqwr wkh jhqhudo htxloleulxp prgho/ dqg L qg wkdw
d qhz pdunhw g|qdplf hphujhv1
Jlyhq wkh ohjdo v|vwhp dqg lqvwlwxwlrqv/ pdunhw irufhv ri vxsso| dqg ghpdqg
zloo hvwdeolvk wkh froodwhudo ohyhov zklfk duh uhtxluhg wr vhfxuh surplvhv1 Vlqfh
sk|vlfdo froodwhudo zloo w|slfdoo| eh vfdufh/ wkhvh froodwhudo ohyhov zloo eh vhw vr
orz wkdw wkhuh lv erxqg wr eh vrph ghidxow1 Pdq| nlqgv ri surplvhv zloo qrw
eh wudghg/ ehfdxvh wkdw dovr hfrqrpl}hv rq froodwhudo1 Vfdufh froodwhudo wkxv
fuhdwhv d phfkdqlvp iru ghwhuplqlqj hqgrjhqrxvo| zklfk dvvhwv zloo eh wudghg/
wkhuhe| khoslqj wr uhvroyh d orqj vwdqglqj sx}}oh lq jhqhudo htxloleulxp wkhru|1
Ilqdoo|/ L vkdoo vkrz wkdw xqghu vxlwdeoh frqglwlrqv/ lq udwlrqdo h{shfwdwlrqv
htxloleulxp/ vrph lqyhvwruv zloo eh deoh wr hduq kljkhu wkdq qrupdo uhwxuqv rq
wkhlu lqyhvwphqwv1
Wkh ohjdo v|vwhp/ lq frqmxqfwlrq zlwk wkh pdunhw/ zloo eh xqghu frqvwdqw
suhvvxuh wr h{sdqg wkh srwhqwldo vrxufhv ri froodwhudo1 Wklv zloo ohdg wr pdunhw
lqqrydwlrq1
L looxvwudwh wkh wkhruhwlfdo srlqwv lq wklv sdshu zlwk vrph ri p| h{shulhqfhv
rq Zdoo Vwuhhw dv gluhfwru ri {hg lqfrph uhvhdufk dw wkh up ri Nlgghu Shderg|1

W

Wkh dqdo|vlv lq wklv wdon lv edvhg rq wkh sdshu Jhdqdnrsorv]dphGxeh| ^4<<8`1
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Lqwurgxfwlrq

Hyhu| wdon lv wr vrph h{whqw dxwrelrjudsklfdo1 Exw zkhq elj fkdqjhv rffxu lq rqh*v
olih/ rqh pxvw vwhs edfn dqg dvn zkdw rqh lv uhdoo| grlqj1 L vshqw yh |hduv dv gluhfwru
ri {hg lqfrph uhvhdufk dw Nlgghu Shderg| ) Fr1/ xqwlo wkh up forvhg lq Mdqxdu|
4<<8 diwhu 463 |hduv lq exvlqhvv/ iroorzlqj d vfdqgdo lq lwv Wuhdvxu| erqg ghsduwphqw
dqg wkh froodsvh ri wkh qhz0lvvxh pruwjdjh pdunhw1 Lq p| odvw wzr prqwkv wkhuh L/ olnh
doo wkh rwkhu pdqdjhuv/ zhqw wkurxjk d ulwxdo ulqj ri hdfk rqh ri p| vxeruglqdwhv>
L zdv wkhq uhg p|vhoi1 Diwhu ohdylqj Nlgghu/ L ehfdph d sduwqhu dorqj zlwk vrph ri
wkh iruphu Nlgghu wudghuv lq d khgjh ixqg fdoohg Hoolqjwrq Fdslwdo Pdqdjhphqw wkdw
zh vhw xs wr lqyhvw lq pruwjdjhv dqg hvshfldoo| pruwjdjh ghulydwlyhv1 Dw Nlgghu zh
kdg grplqdwhg wkh froodwhudol}hg pruwjdjh reoljdwlrq +FPR, pdunhw/ lvvxlqj derxw
53( ri wkh wuloolrq grooduv ri FPRv fuhdwhg ehwzhhq 4<<3 dqg 4<<81 Zkdw zh gr
qrz dw Hoolqjwrq lv ex| wkh yhu| vhfxulwlhv zh vrog zkloh dw Nlgghu1 Iru d wlph rxu
prwwr vhhphg wr eh Zh pdgh wkh phvv/ ohw xv fohdq lw xs1 Zkdw jrrg zdv L grlqj
vrflhw| dw Nlgghu Shderg|B Lv wkhuh dq| orjlf lq vzlwfklqj iurp wkh vhoo vlgh wr wkh
ex| vlgh/ ru dp L mxvw guliwlqj zlwk wkh wlgh ri luudwlrqdo pdunhw sdvvlrqvB
Qrw vxusulvlqjo|/ jlyhq pdq*v qdwxudo lqfolqdwlrq wr udwlrqdol}dwlrq/ L vkdoo wu|
wr dujxh wkdw Nlgghu Shderg| zdv sduw ri d surfhvv wkdw lpsuryhg zhoiduh/ dqg
wkdw wklv surfhvv pdnhv lw lqhylwdeoh/ hyhq li hyhu|erg| lv udwlrqdo/ wkdw wkhuh vkrxog
eh shulrglf hslvrghv ri h{wudruglqdu| lqyhvwphqw rssruwxqlwlhv lq prylqj iurp wkh
vhoo vlgh wr wkh ex| vlgh dqg edfn1 Zkdw pljkw eh lqwhuhvwlqj derxw p| wdon lv
wkhuhiruh qrw p| frqfoxvlrq/ exw wkh iudphzrun L vkdoo wu| wr ghvfuleh lq zklfk wr
dujxh p| fodlpv/ dqg iurp zklfk L ghulyh vrph rwkhu frqvhtxhqfhv ri Zdoo Vwuhhw*v
pdlq dfwlylw|1
L vkdoo vxjjhvw wkdw wkh pdlq exvlqhvv ri Zdoo Vwuhhw lv wr khos shrsoh pdnh dqg
nhhs surplvhv1 Ryhu wlph/ dv pruh shrsoh kdyh ehhq lqfoxghg lq wkh surfhvv/ sxqlvk0
phqw dqg uhsxwdwlrq kdyh ehhq uhsodfhg e| froodwhudo1 Wklv hqdeohg d surolihudwlrq ri
surplvhv/ exw kdv ohg wr d vfduflw| ri froodwhudo1 Wkh hqvxlqj hruwv ri Zdoo Vwuhhw/ lq
frqmxqfwlrq ri frxuvh zlwk wkh jryhuqphqw dqg lq sduwlfxodu wkh frxuwv dqg wkh wd{
frgh/ wr vwuhwfk wkh dydlodeoh froodwhudo kdv vljqlfdqw dqg vxusulvlqj hhfwv rq wkh
zrunlqj ri wkh hfrqrp|/ lqfoxglqj wkh f|folfdo ru yrodwloh ehkdylru ri sulfhv/ zklfk lv
wkh vxemhfw ri p| wdon khuh wrgd|1
Surplvhv sod| d ylwdo uroh lq vrflhw|/ dqg wklv kdv ehhq uhfrjql}hg e| wkh juhdw
sklorvrskhuv iru d orqj wlph1 Iru h{dpsoh/ Sodwr*v uvw ghqlwlrq ri mxvwlfh lq wkh
Uhsxeolf lv nhhslqj surplvhv1 Vrfudwhv hyhqwxdoo| uhmhfwv wkdw ghqlwlrq ehfdxvh kh
vd|v wkdw lw lv vrphwlphv pruh mxvw qrw wr nhhs rqh*v surplvhv1
Qlhw}vfkh ehjlqv wkh vhfrqg hvvd| lq wkh Jhqhdorj| ri Prudov e| dvnlqj Wr euhhg
dq dqlpdo zlwk wkh uljkw wr pdnh surplvhv  lv wklv qrw wkh sdudgr{lfdo wdvn wkdw
qdwxuh kdv vhw lwvhoi lq wkh fdvh ri pdqB Klv lghd lv wkdw ehiruh pdq frxog eh
h{shfwhg wr nhhs surplvhv kh kdg wr ghyhors d frqvflhqfh/ dqg wkh fdsdflw| wr ihho
jxlow1 Wklv fdsdflw| zdv erxjkw zlwk jhqhudwlrqv ri wruwxuh dqg fuxho sxqlvkphqwv iru
wudqvjuhvvruv1 Wkrxjk wklv klvwru| lv irujrwwhq/ prghuq pdq uhwdlqv wkh jxlow1 Wkxv
wkh pdmru prudo frqfhsw jxlow +Vfkxog, kdv lwv ruljlq lq wkh yhu| pdwhuldo frqfhsw
ri ghewv +Vfkxoghq,1
5

Zdoo Vwuhhw kdv hpdqflsdwhg wkh ghewru uhodwlrqvkls iurp jxlow dqg uhgxfhg wkh
dprxqw ri vxhulqj e| shuplwwlqj ghidxow zlwkrxw sxqlvkphqw/ exw dwwdfklqj froodw0
hudo1 Rqh vkrxog h{shfw wkdw vxfk d frqyhuvlrq zrxog kdyh lpsruwdqw frqvhtxhqfhv
iru wkh zrunlqjv ri wkh hfrqrp| dqg vrflhw|1 L krsh wr surylgh d iudphzrun iru
xqghuvwdqglqj vrph ri wkhp1
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Pruwjdjhv/ Nlgghu Shderg|/ dqg Ph

P| vxemhfw wrgd| lv surplvhv vhfxuhg e| froodwhudo1 Wkh ydvw pdmrulw| ri surplvhv/
hvshfldoo| li wkh| h{whqg ryhu d orqj shulrg ri wlph/ duh qrw jxdudqwhhg rqo| e|
rdwkv dqg jrrg lqwhqwlrqv/ exw e| wdqjleoh dvvhwv fdoohg froodwhudo1 Dq|wklqj wkdw
kdv gxudeoh ydoxh fdq lq sulqflsoh vhuyh dv froodwhudo/ exw wkh ohvv vxuh lwv ydoxh/ dqg
shukdsv hyhq pruh lpsruwdqwo|/ wkh pruh kd}dugrxv lwv rzqhuvkls/ wkh ohvv olnho|
lw zloo lq idfw eh xvhg dv froodwhudo1 Vkruw whup XV jryhuqphqw erqgv duh dq lghdo
froodwhudo iru vkruw whup ordqv/ ehfdxvh wkhlu ydoxh lv jxdudqwhhg/ dqg lw lv hdv| iru
wkh ohqghu wr fodlp wkh froodwhudo li wkhuh lv d ghidxow +e| kroglqj rqwr lw iurp wkh
ehjlqqlqj ri wkh ordq lq zkdw lv fdoohg d UHSR,1 Orqj whup jryhuqphqw erqgv duh
ohvv dssursuldwh iru vkruw whup ordqv ehfdxvh wkhlu ydoxh lv yhu| yrodwloh zkhq lq dwlrq
dqg uhdo lqwhuhvw udwhv duh yduldeoh1 Htxlsphqw/ sodqwv/ dqg zkroh frpsdqlhv duh riwhq
xvhg dv froodwhudo iru frusrudwh erqgv/ wkrxjk wkh| duh idu iurp lghdo/ erwk ehfdxvh
wkhlu pdunhw ydoxhv duh yrodwloh dqg ehfdxvh pxfk ri wklv ydoxh fdq eh glvvlsdwhg zkhq
+ru mxvw ehiruh, wkhuh lv d ghidxow1 Shukdsv wkh prvw sohqwlixo dqg xvhixo froodwhudo
iru vkruw dqg orqj whup ordqv duh uhvlghqwldo krphv1
D uhvlghqwldo pruwjdjh lv d surplvh wr gholyhu d vshflhg dprxqw ri prqh| +shu0
kdsv ryhu pdq| shulrgv, lq wkh ixwxuh/ wkdw lv vhfxuhg e| d krxvh1 Li wkh surplvh
lv eurnhq/ wkh krxvh fdq eh frqvfdwhg dqg vrog/ zlwk wkh surfhhgv qhhghg wr pdnh
wkh surplvh zkroh wxuqhg ryhu wr wkh ohqghu1 Wkh vxusoxv/ li wkhuh lv dq|/ lv uhwxuqhg
wr wkh eruurzhu/ dqg wkh vkruwidoo/ li wkhuh lv dq|/ lv w|slfdoo| d orvv iru wkh ohqghu1
Vrphwlphv wkh ghidxowhu idfhv ixuwkhu shqdowlhv/ lqfoxglqj olhqv rq ixwxuh lqfrph ru
hyhq shukdsv mdlo1 Ryhu wlph wkhvh shqdowlhv kdyh ghfolqhg lq vhyhulw|1 Vlqfh wkh
krxvh fdqqrw uxq dzd|/ wkhuh lv olwwoh rssruwxqlw| iru wkh eruurzhu wr vwhdo sduw ri lwv
ydoxh li kh dqwlflsdwhv ghidxowlqj1 Lqghhg wkh rqo| hhfwlyh zd| wr dssursuldwh sduw
ri wkh ydoxh lv wr uhiudlq iurp pdnlqj uhsdluv ryhu d orqj shulrg ri wlph1 Exw ghidxowv
xvxdoo| rffxu lq wkh uvw ihz |hduv ri wkh pruwjdjh1
Wkh ghsuhvvlrq lq wkh 4<63v ohg wr d kxjh qxpehu ri ghidxowv/ hvshfldoo| rq idup
pruwjdjhv1 Dv d uhvxow wkh dpruwl}lqj pruwjdjh zdv lqyhqwhg/ zkhuhe| wkh ghewru
qrw rqo| pdnhv uhjxodu lqwhuhvw sd|phqwv/ exw dovr sd|v edfn sduw ri wkh sulqflsdo
hdfk prqwk1 Diwhu vrph |hduv/ wkh sulqflsdo kdv ehhq sdlg grzq wr wkh srlqw zkhuh
dq| ghidxow fdq hdvlo| eh fryhuhg e| vhoolqj r wkh idup1 Lq wkh hduo| |hduv ri wkh
pruwjdjh/ wkh gdqjhu ri ghidxow ghshqgv fulwlfdoo| rq wkh ordq wr ydoxh udwlr/ wkdw
lv rq krz pxfk lv eruurzhg uhodwlyh wr wkh ydoxh ri wkh idup1 Wklv udwlr lv vhw e|
vxsso| dqg ghpdqg1 E| frqwudvw/ wkh suh0ghsuhvvlrq pruwjdjhv kdg uhjxodu sd|phqwv
ri lqwhuhvw/ dqg d odujh edoorrq sd|phqw dw wkh hqg lq zklfk wkh ghewru uhsdlg wkh
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zkroh ri wkh sulqflsdo1 Lq edoorrq pruwjdjhv/ wkh suredelolw| lv uhodwlyho| kljk wkdw
wkh idup ydoxh zloo qrw fryhu wkh ordq dw wkh edoorrq sd|phqw gdwh1
Wkhuh duh dssur{lpdwho| :3 ploolrq krphv lq Dphulfd/ zruwk rq dyhudjh derxw
'433/3331 Li zh dgg wr wklv ydulrxv rwkhu nlqgv ri pxowlidplo| dqg frpphufldo uhdo
hvwdwh/ zh jhw d uhdo hvwdwh pdunhw zruwk ryhu '43 wuloolrq/ jlylqj ulvh wr zhoo ryhu '4
wuloolrq ri dfwlyho| wudghg pruwjdjh surplvhv1
Xqwlo wkh 4<:3v/ wkh edqnv zklfk lvvxhg wkh pruwjdjhv erxjkw dqg khog wkrvh
surplvhv iurp krphrzqhuv1 Wkh| wkhuhiruh zhuh vxemhfw wr wzr odujh ulvnv= wkdw
lq dwlrq zrxog hurgh wkh ydoxh ri wkhlu surplvhv/ dqg wkdw kljkhu uhdo lqwhuhvw udwhv
zrxog pdnh wkhp uhjuhw w|lqj xs wkhlu prqh| lq d orz uhwxuq lqvwuxphqw1 Diwhu wkh
4<:3v ghuhjxodwlrq wkh| frxog ulg wkhpvhoyhv ri wkhvh ulvnv e| vhoolqj wkh pruwjdjhv
7

wr rwkhu lqyhvwruv/ zkloh frqwlqxlqj wr pdnh prqh| e| vhuylflqj wkh pruwjdjhv1 +Wkh
krphrzqhu lv reolylrxv wr wkh idfw wkdw klv pruwjdjh surplvh kdv ehhq vrog ehfdxvh
wkh vdph edqn vhuylfhv klv dffrxqw e| froohfwlqj klv fkhfnv/ dqg zulwlqj klp uhplqghuv
zkhq kh lv odwh zlwk klv sd|phqwv/ exw iruzduglqj wkh prqh| rq wr wkh qhz rzqhu
ri wkh surplvh,1
Ydulrxv jryhuqphqw djhqflhv fdoohg Idqqlh Pdh/ Jlqqlh Pdh/ dqg Iuhgglh Pdf
zhuh fuhdwhg wr pdnh wkh sxufkdvh ri wkhvh vhfxulwlhv pruh dwwudfwlyh wr lqyhvwruv1
Wkh djhqflhv surylghg lqvxudqfh djdlqvw krphrzqhu ghidxow/ dqg wrxjk +exw xqlirup,
fulwhuld iru krphrzqhuv wr jhw wkhlu pruwjdjhv lqfoxghg lq wkh surjudp1 Prvw lpsru0
wdqwo|/ wkh djhqflhv exqgohg wrjhwkhu pdq| pruwjdjhv lqwr frpsrvlwh vhfxulwlhv wkdw
lqyhvwruv frxog ex|/ lq hhfw jhwwlqj d vpdoo vkduh ri pdq| glhuhqw lqglylgxdo pruw0
jdjhv1 Dv d uhvxow/ wkh lqyhvwruv glg qrw kdyh wr zruu| derxw wkh dgyhuvh vhohfwlrq
sureohp ri jhwwlqj vwxfn zlwk rqo| wkh xquholdeoh krphrzqhu surplvhv/ qru glg wkh|
qhhg wr vshqg wlph lqyhvwljdwlqj wkh lqglylgxdov zkrvh surplvhv wkh| zhuh ex|lqj1
+Ri frxuvh wkh| glg vshqg ploolrqv ri grooduv fdofxodwlqj dyhudjh ghidxow udwhv dqg
uhsd|phqw udwhv> exw wkdw lv vpdoo frpsduhg wr wkh frvw wkh| zrxog kdyh lqfxuuhg li
wkh| kdg dffhvv wr wkh shuvrqdo fuhglw klvwru| ri hdfk krphrzqhu1,
Zdoo Vwuhhw wrrn wkh zkroh rshudwlrq d vwhs ixuwkhu e| ex|lqj elj pruwjdjh srrov
dqg wkhq vsolwwlqj wkhp lqwr glhuhqw slhfhv ru wudqfkhv/ zklfk vxpphg xs wr wkh
zkroh1 Wkhvh ghulydwlyh slhfhv duh fdoohg froodwhudol}hg pruwjdjh reoljdwlrqv +FPRv,
ehfdxvh wkh| duh surplvhv vhfxuhg e| srrov ri lqglylgxdo surplvhv/ hdfk ri zklfk
lv edfnhg e| d sk|vlfdo krxvh1 Dv wkh iroorzlqj gldjudp pdnhv fohdu/ wkhuh lv d
s|udplglqj ri surplvhv lq zklfk wkh FPR surplvhv duh edfnhg e| srrov ri surplvhv
zklfk duh edfnhg e| lqglylgxdo surplvhv zklfk duh edfnhg e| sk|vlfdo krphv1 Wkh
vwuhdpv ri surplvhv vrphwlphv frph wrjhwkhu zkhq pdq| surplvhv duh srrohg wr edfn
rwkhu surplvhv/ dqg vrphwlphv vsolw dsduw zkhq rqh +ghulydwlyh, surplvh lv wudqfkhg
lqwr pdq| vpdoohu surplvhv1
Lw lv lqwhuhvwlqj wr qrwh wkdw wkh lqyhvwruv ex|lqj wkh FPR wudqfkhv dovr xvh
froodwhudo/ zkhq wkh| ex| rq pdujlq1 Wkh lqyhvwru sd|v d iudfwlrq ri wkh sulfh/
eruurzlqj wkh uhpdlqghu/ dqg sxwwlqj xs wkh FPR wudqfkh lwvhoi dv froodwhudo1 Wkh
iudfwlrq lw lv qhfhvvdu| wr sxw grzq +wkh pdujlq, lv ghwhuplqhg e| wkh irufhv ri vxsso|
dqg ghpdqg/ dqg rffdvlrqdoo| e| jryhuqphqw uhjxodwlrq1
Wkh vsolwwlqj ri pruwjdjh surplvhv lqwr FPR wudqfkhv lqfuhdvhv wkh qxpehu ri
ex|huv lq wzr zd|v1 Lq wkh uvw sodfh/ glhuhqwldwlqj wkh fdvk rzv hqdeohv lqyhvwruv
wr sxufkdvh wkh rzv wkdw ehvw vxlw wkhlu qhhgv1 Iru h{dpsoh/ d shqvlrq sodq pljkw
zdqw fdvk idu lq wkh ixwxuh/ zkhuhdv d odujh zlqwhu forwklqj pdqxidfwxuhu zlwk h{fhvv
fdvk pljkw eh lqwhuhvwhg lq qglqj d vkruw whup lqyhvwphqw zlwk dq hqkdqfhg |lhog1
Vlploduo|/ d edqn zklfk lv douhdg| frpplwwhg wr pdq| orqj whup ordqv pljkw zdqw
prqh| zkhq lqwhuhvw udwhv jr xs/ zkhuhdv d fuhglw fdug frpsdq| wkdw pdnhv rqo|
vkruw whup ordqv pljkw zdqw wr lqyhvw lwv fdvk uhvhuyhv lq vhfxulwlhv wkdw sd| zkhq
lqwhuhvw udwhv jr grzq1 FPR wudqfkhv dffruglqjo| glhu lq wkhlu whpsrudo fdvk rzv/
dqg vrph sd| pruh zkhq lqwhuhvw udwhv jr xs + rdwhuv,/ zkloh rwkhuv sd| pruh zkhq
lqwhuhvw udwhv jr grzq +lqyhuvh rdwhuv,1 Wkh odujh phqx ri srwhqwldo lqyhvwphqwv
hqdeohv wkh lqyhvwru wr ehwwhu khgjh klv exvlqhvv1 E| vsuhdglqj ulvn wr wkrvh ehvw
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deoh wr ehdu lw/ wkh fuhdwlrq ri qhz dvvhw pdunhwv lqfuhdvhv wkh surgxfwlyh fdsdflw|
ri wkh hfrqrp|1
Vsolwwlqj pruwjdjh surplvhv lqwr slhfhv zlwk fdvk rzv frqwlqjhqw rq h{rjhqrxv
yduldeohv olnh wkh lqwhuhvw udwh lqfuhdvhv ghpdqg ehfdxvh lw hqdeohv lqyhvwruv wr ehw
rq zklfk zd| lqwhuhvw udwhv dqg wkh rwkhu h{rjhqrxv yduldeohv zloo jr1 Wkrxjk wklv
pd| pdnh hdfk lqyhvwru ihho ulfkhu/ lw fdqqrw eh vdlg wr eh jrrg iru wkh hfrqrp|1 Lw
grhv krzhyhu udlvh wkh ydoxh ri d pruwjdjh wr wkh edqn e| pdnlqj lw hdvlhu wr vhoo
diwhu lw lv vsolw xs lqwr slhfhv/ wkhuhe| uhgxflqj wkh lqwhuhvw udwh krphrzqhuv pxvw
sd| rq wkhlu pruwjdjhv1
Wkh uvw FPR zdv fuhdwhg e| Vdorprq Eurwkhuv dqg Iluvw Ervwrq lq 4<;61 Lw
frqvlvwhg ri irxu wudqfkhv/ dqg zdv zruwk mxvw ryhu '53 ploolrq1 Vkruwo| wkhuhdiwhu
prvw ri wkh Zdoo Vwuhhw upv mrlqhg wkh FPR pdunhw/ ohg e| wkh eljjhvw upv Ohkpdq
Eurwkhuv/ Jrogpdq Vdfkv/ dqg Phuuloo O|qfk/ dqg mrlqhg odwhu e| Ehdu Vwhduqv/ Guh{ho
+ehiruh lw zhqw edqnuxsw lq wkh Plfkdho Plonhq vfdqgdo,/ GOM/ Qrpxud/ dqg rwkhuv1
E| 4<<6 Nlgghu Shderg| zdv wudqfklqj srrov zruwk lq h{fhvv ri '6 eloolrq lqwr 433
slhfhv1
Lq wkh vsulqj ri 4<<3 zkhq L zhqw rq ohdyh iurp \doh L ghflghg wkdw lw zrxog eh
hqoljkwhqlqj iru ph/ dv d pdwkhpdwlfdo hfrqrplvw/ wr vhh uvw kdqg krz wkh sudf0
wlwlrqhuv lq qdqfh zhuh xvlqj wkh pdwkhpdwlfdo prghov wkdw dfdghplf hfrqrplvwv
kdg fuhdwhg1 Lq qdqfh/ pruh wkdq lq dq| rwkhu hog ri hfrqrplfv/ wkh yrfdexodu|
hfrqrplf wkhrulvwv lqyhqwhg wr vwxg| wkh zruog kdv ehfrph wkh yrfdexodu| ri wkh
sudfwlwlrqhuv wkhpvhoyhv1 Lw lv qhyhu hdv| iru d wkhrulvw wr jhw dq lqvlghu*v orrn dw wkh
pdunhwv> L zdv hvshfldoo| diudlg wkdw li L mrlqhg d odujh up iru d vkruw whup ylvlw L
zrxog eh uhohjdwhg wr vrph yhu| vshfldol}hg vxeghsduwphqw1 Lq wkh zlqwhu ri 4<;< L
kdg vshqw rqh vxpphu prqwk dw Nlgghu Shderg| zrunlqj rq d vpdoo pdwkhpdwlfdo
sureohp lq wkhlu wlq| pruwjdjh uhvhdufk ghsduwphqw1 Wklv L wkrxjkw zrxog eh wkh
shuihfw up lq zklfk wr vshqg d vhphvwhu= vpdoo/ |hw d sduwlflsdqw lq qhduo| hyhu|
pdunhw/ dqg zlwk d yhqhudeoh 458 |hdu klvwru| ehjlqqlqj lq wkh odvw |hdu ri wkh Flylo
Zdu1 Olwwoh glg L uhdol}h dw wkh wlph erwk krz oxfn| dqg krz xqoxfn| L zrxog eh1
Wrzdug wkh hqg ri p| vwd|/ wkh up*v pdqdjhphqw ghflghg wkh| qhhghg wr uhrulhqw
wkh uhvhdufk ghsduwphqw lq olqh zlwk wkh jurzlqj pdwkhpdwlfdo hpskdvlv ri wkhlu
frpshwlwruv1 Wkh| wxuqhg wr ph iru vrph dgylfh/ zklfk L glg p| ehvw wr jlyh/ dqg
lq Rfwrehu ri 4<<3/ wkuhh prqwkv diwhu L hqghg p| vdeedwlfdo wkhuh dqg uhwxuqhg wr
\doh/ wkh| rhuhg ph wkh mre ri Gluhfwru +sduw0wlph, ri Il{hg Lqfrph Uhvhdufk1
Gxulqj wkh wlph L vshqw dw Nlgghu/ wkh up zhqw iurp ehlqj d qhjoljleoh sod|hu
lq wkh pruwjdjh exvlqhvv wr wkh juhdwhvw FPR srzhukrxvh rq wkh vwuhhw1 Iru hdfk ri
wkh yh |hduv ehwzhhq 4<<3 dqg 4<<7/ Nlgghu Shderg| xqghuzurwh pruh FPRv wkhq
dq| rwkhu up/ dyhudjlqj qhduo| 53( lq d pdunhw zlwk iruw| frpshwlwruv1 Wkh qh{w
eljjhvw up dyhudjhg xqghu 43( lq wkdw wlph1 Lq wkrvh yh |hduv zh fuhdwhg pruh
wkdq '533 eloolrq ri FPR wudqfkhv1
Vxgghqo| lq Dsulo ri 4<<7 wkh up zdv urfnhg e| d wudglqj vfdqgdo lq wkh jryhuq0
phqw erqg ghsduwphqw/ zkhuh wkh khdg wudghu zdv dffxvhg ri iudxgxohqwo| pdqlsx0
odwlqj wkh dffrxqwlqj v|vwhp lqwr fuhglwlqj klp zlwk '633 ploolrq ri skdqwrp surwv1
Wzr zhhnv odwhu wkh Ihg udlvhg lqwhuhvw udwhv/ dqg wkhq glg vr djdlq irxu pruh wlphv
9

wkh uhvw ri wkh |hdu1 Wkh erqg pdunhw soxpphwhg/ dqg dfwlylw| rq Zdoo Vwuhhw vkudqn
pdunhgo|1 Pdq| upv kdg whuuleoh |hduv1 Wkh zruvw klw shukdsv zhuh wkrvh zkr kdg
ehw rq lqwhuhvw udwhv frqwlqxlqj wkhlu grzqzdug wudmhfwru| e| ex|lqj erqgv vxfk dv
lqyhuvh rdwhuv1 FPR wudqfkhv/ olnh erqgv lq jhqhudo/ glg whuuleo|/ exw vrph ri wkh
pruh hvrwhulf slhfhv fdoohg pruwjdjh ghulydwlyhv/ vxfk dv wkh lqyhuvh rdwhuv/ glg wkh
zruvw ri doo1 Wkh qhzvsdshuv zhuh oohg zlwk vwrulhv derxw wkh gdqjhuv ri lqyhvwlqj
lq pruwjdjh ghulydwlyhv/ dqg wkh FPR pdunhw vxgghqo| gulhg xs1 Wkh juhdw Nlgghu
prqh| pdfklqh jurxqg wr d kdow1 Dw wkh vdph wlph/ wkh wudglqj vfdqgdo ehfdph pruh
oxulg1 Lq Mdqxdu| 4<<8/ Jhqhudo Hohfwulf r!fldoo| vrog wkh up wr Sdlqh Zheehu/ dqg
Nlgghu Shderg| fhdvhg wr h{lvw dv dq lqyhvwphqw edqn diwhu 463 |hduv1
Wkh ohdglqj Nlgghu pruwjdjh wudghuv irxqghg d qhz frpsdq| fdoohg Hoolqjwrq
Fdslwdo Pdqdjhphqw/ zklfk L vxevhtxhqwo| mrlqhg dv d vpdoo sduwqhu1 Lqvwhdg ri
fuhdwlqj pruwjdjh ghulydwlyhv/ dv zh glg dw Nlgghu/ qrz zh ex| wkhp1 Lq rqh dqg d
kdoi |hduv ri rshudwlrq/ zh kdyh hduqhg dq h{wudruglqdulo| kljk uhwxuq rq rxu fdslwdo1
Vr zh uhwxuq wr rxu sx}}ohv= zkdw jrrg glg Nlgghu Shderg| gr/ dqg krz fdq lw eh
wkdw lq d zruog ri udwlrqdo lqyhvwruv lw lv srvvleoh wr pdnh prqh| rq wkh vhoo vlgh ri
d pdunhw/ dqg wkhq rq wkh ex| vlgh ri wkh vdph pdunhwB

6

Wkh Prgho

Zh qrz wu| wr irupdol}h vrph ri wkh revhuydwlrqv zh kdyh pdgh derxw wkh pruwjdjh
pdunhw/ dqg zh lqyhvwljdwh wkh orjlfdo lpsolfdwlrqv ri rxu ylhz ri wkh zruog1
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Vwdwhv ri wkh Zruog

Suredeo| wkh prvw lpsruwdqw lqjuhglhqw lq rxu prgho lv wkh lghd ri d vwdwh ri wkh
zruog/ uhsuhvhqwlqj d frpsohwh ghvfulswlrq ri zkdw zloo kdsshq wr hyhu| dvvhw dqg
frpprglw| dqg suhihuhqfh lq wkh hfrqrp| ryhu lwv olih1 Ixuwkhupruh/ zh srvlw d vhw
V uhsuhvhqwlqj doo srvvleoh vwdwhv ri wkh zruog1
Lqyhvwruv kdyh dozd|v ehhq dzduh wkdw wkhuh duh ulvnv/ dqg wkh| kdyh dozd|v
vrxjkw wr xqghuvwdqg wkhvh ulvnv1 Xqwlo uhfhqwo|/ krzhyhu/ pxfk ri wklv wrrn wkh
irup ri d txdolwdwlyh dqdo|vlv ri lpsruwdqw idfwruv wkdw pljkw ehdu rq wkhlu uhwxuqv1
Iru h{dpsoh/ whq |hduv djr dq lqyhvwru lq wkh pruwjdjh pdunhw zrxog eh wrog wkdw
ghprjudsklfv dqg pdfurhfrqrplf exvlqhvv f|fohv dhfw wkh ghpdqg iru qhz krxvlqj1
Kh pljkw kdyh ehhq vkrzq judskv ri suhylrxv lqwhuhvw udwh f|fohv/ dqg li kh zdv
uhdoo| vrsklvwlfdwhg/ kh pljkw kdyh ehhq vkrzq d klvwru| ri pruwjdjh suhsd|phqwv1
Qrzdgd|v/ dq lqyhvwru zloo ghpdqg d frpsxwhu fdofxodwhg ghvfulswlrq ri doo klv ixwxuh
fdvk rzv xqghu hdfk ri vhyhudo vfhqdulrv wkdw vshfli| doo uhohydqw hyhqwv iru wkh qh{w
63 |hduv +lqfoxglqj yhfwruv ri ixwxuh lqwhuhvw udwhv dqg pruwjdjh suhsd|phqwv,1 Wkhvh
vfhqdulrv fruuhvsrqg wr rxu vwdwhv ri wkh zruog1
Qhhgohvv wr vd|/ wkhuh lv dq lqqlw| ri srwhqwldo vfhqdulrv/ vr qr pdwwhu krz pdq|
wkh lqyhvwru vhhv/ kh kdv dw ehvw dqhfgrwdo lqirupdwlrq derxw zkdw pljkw kdsshq wr
klv lqyhvwphqw1 Pruhryhu/ kh fdqqrw uhdoo| pdnh xvh ri wklv lqirupdwlrq xqohvv kh
dovr pdnhv wkh dgglwlrqdo khurlf dvvxpswlrq wkdw wkh vwdwhv ri wkh zruog kh dvnhg
:

derxw frqvwlwxwh doo srvvleoh vwdwhv ri wkh zruog1 Wkxv zh duulyh dw wkh vdph srlqw ri
ylhz zh wdnh lq rxu prgholqj1 Rxu vhw V lv lq hhfw wkh xqlrq ryhu doo wkh lqyhvwruv
ri wkh vwdwhv hdfk wklqnv duh srvvleoh1
Iru h{srvlwru| vlpsolflw|/ zh vkdoo vxssrvh wkdw wkhuh duh rqo| wzr wlph shulrgv/
wrgd| dqg wkh ixwxuh1
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Djhqwv

Djhqwv dfw rq d ghvluh wr frqvxph dv pxfk dv srvvleoh1 Ri frxuvh wkhuh lv d ydulhw| ri
vd| O jrrgv ryhu zklfk djhqw wdvwhv glhu/ dqg djhqwv pxvw dovr wdnh lqwr dffrxqw wkdw
wkhlu frqvxpswlrq pljkw eh glhuhqw lq glhuhqw vwdwhv ri wkh zruog1 Wkh frqvxpswlrq
7u
vsdfh lv wkhuhiruh Uu
n  Un / phdqlqj wkdw djhqwv uhdol}h wkdw wkh| pxvw fkrrvh ryhu
frqvxpswlrq sodqv wkdw vshfli| zkdw wkh| zloo frqvxph ri hdfk ri wkh O jrrgv wrgd|/
dqg zkdw wkh| zloo frqvxph ri hdfk ri wkh O frqvxpswlrq jrrgv lq hyhu| vwdwh qh{w
shulrg1 Iru hdfk jrrg vc wkhuh lv d pdunhw rq zklfk wkh jrrg lv wudghg dw d sulfh sr =
Dv zh vdlg hduolhu/ lqyhvwruv wudgh dvvhwv sulpdulo| wr ehw ru wr khgjh1 Zh lq0
frusrudwh wkh ehwwlqj prwlyh lqwr rxu prgho e| glhuhqfhv lq wkh suredelolwlhv lq0
yhvwruv dvvljq wr wkh vwdwhv lq V1 Khgjlqj lv uhsuhvhqwhg e| vxssrvlqj djhqwv zdqw wr
pd{lpl}h qrw wkh h{shfwdwlrq ri frqvxpswlrq/ exw wkh h{shfwdwlrq ri wkh xwlolw| ri
frqvxpswlrq1 Zh vxssrvh xwlolw| lv d frqfdyh ixqfwlrq ri frqvxpswlrq/ zklfk phdqv
wkdw dgglwlrqdo frqvxpswlrq lqfuhdvhv xwlolw| pruh zkhq wkhuh lv ohvv wr vwduw zlwk1
Wkxv djhqwv zrxog suhihu wr jlyh xs vrph frqvxpswlrq lq vwdwhv zkhuh wkh| zloo eh
ulfk lq rughu wr rewdlq wkh vdph dprxqw h{wud lq htxdoo| suredeoh vwdwhv lq zklfk
wkh| h{shfw wr eh srru1
Zh vxevxph erwk ehwwlqj dqg khgjlqj e| doorzlqj djhqwv k 5 K wr kdyh duelwudu|
frqfdyh/ frqwlqxrxv/ dqg prqrwrqlf xwlolwlhv
7u
x = Uu
n  Un $ U

dqg duelwudu| +exw vwulfwo| srvlwlyh, hqgrzphqwv
u  U7u =
h 5 Unn
nn

Xwlolw| pd|/ exw qhhg qrw/ wdnh wkh vshfldo irup
x +{ , @ y  +{f , .

r[
'7
r'

 r y  +{r ,

zkhuh  r uhsuhvhqwv wkh suredelolw| djhqw k dvvljqv wr vwdwh v1 Dq djhqw k zkr grhv
qrw wudgh zloo eh irufhg wr frqvxph klv hqgrzphqw1 Kh pd| zhoo suhihu wr h{fkdqjh
zhdowk iurp vrph vwdwh v zkhuh klv pdujlqdo xwlolw| ri frqvxpswlrq Cx +h ,@C{r lv
uhodwlyho| orz/ hlwkhu ehfdxvh vwdwh v lv uhjdughg wr eh ri orz suredelolw| ru ehfdxvh
frqvxpswlrq hr lv douhdg| vr kljk wkhuh/ iru zhdowk lq dqrwkhu vwdwh v zkhuh klv
pdujlqdo xwlolw| ri frqvxpswlrq lv uhodwlyho| kljk1

;
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Surplvhv

Iurp wkh iruhjrlqj lw lv hylghqw wkdw hfrqrplf zhoiduh fdq eh lpsuryhg li djhqwv fdq
h{fkdqjh frqvxpswlrq jrrgv dfurvv vwdwhv ri wkh zruog1 Wkh sxusrvh ri wkh qdqfldo
pdunhwv lv wr pdnh vxfk h{fkdqjhv ihdvleoh1
Djhqwv wudgh dfurvv vwdwhv e| pdnlqj surplvhv ehiruh wkh vwdwhv duh uhdol}hg1
Wkhuh lv hylghqwo| qr srlqw rhulqj wr jlyh xs jrrgv lq d vwdwh rqfh hyhu|erg| nqrzv
lw zloo qhyhu rffxu1 Wkh uhfhlyhu ri d surplvh pxvw surylgh vrphwklqj lq uhwxuq/
xvxdoo| d sd|phqw wrgd|1 Wkxv lw pdnhv vhqvh wr wklqn ri d surplvh dv dq dvvhw
vrog e| wkh surplvru wr wkh uhfhlyhu lq h{fkdqjh iru d sulfh wrgd|1 +Pruh jhqhudoo|
rqh frxog doorz iru wkh h{fkdqjh ri surplvhv djdlqvw surplvhv/ zklfk lqgluhfwo| duh
shuplwwhg lq rxu prgho/ dv zh vkdoo vhh1, D surplvh m 5 M lv ghqrwhg e| d yhfwru
7u vshfli|lqj wkh edvnhw ri jrrgv wkdw duh surplvhg iru gholyhu| lq hdfk vwdwh1
D 5 Un
Htxlydohqwo|/ sr  Dr lv wkh prqh| surplvhg iru gholyhu| lq vwdwh v1 Qrwlfh wkdw wkh
surplvh pd| eh frqwlqjhqw> wkhuh lv qr uhdvrq +dw ohdvw d sulrul, wkdw wkh yhfwru Dr
vkrxog eh wkh vdph lq hdfk vwdwh ri wkh zruog1 Lqghhg djhqwv wudgh dfurvv vwdwhv ri
wkh zruog e| ex|lqj surplvhv wkdw duh vxssrvhg wr gholyhu lq vrph vwdwhv dqg vhoolqj
surplvhv wkdw duh vxssrvhg wr gholyhu lq rwkhu vwdwhv1
Zh uhvwulfw wkh froohfwlrq ri surplvhv wr d qlwh vhw M1 Wklv lv grqh prvwo| iru
whfkqlfdo uhdvrqv/ vr wkdw zh fdq zrun lq qlwh glphqvlrqdo Hxfolghdq vsdfhv1 Ri
frxuvh zh fdq wdnh &M vr odujh wkdw wkh dvvhwv lq M frph forvh wr dssur{lpdwlqj
hyhu| frqfhlydeoh dvvhw rq vrph erxqghg uhjlrq1
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Gholyhulhv dqg Ghidxow

Dq djhqw zkr pdnhv d surplvh kdv wkh rswlrq ri gholyhulqj ohvv wkdq kh surplvhg1 Zh
 wkh gholyhulhv ri prqh| djhqw k dfwxdoo| pdnhv lq vwdwh v1 Wkh vkruwidoo
ghqrwh e| Gr
 `n ehwzhhq zkdw lv surplvhg dqg zkdw lv gholyhuhg lv wkh dprxqw ri
^sr  Dr  Gr
ghidxow/ phdvxuhg lq grooduv1 Qrwh wkdw wkhuh lv qr srlqw lq gholyhulqj pruh wkdq lv
surplvhg1
Vrph eruurzhuv duh pruh uholdeoh wkdq rwkhuv/ hlwkhu ehfdxvh wkh| duh pruh krq0
hvw/ ru ehfdxvh wkh shqdowlhv wr ghidxowlqj dhfw wkhp pruh dfxwho|/ ru ehfdxvh wkh|
vlpso| kdyh pruh zhdowk1 D ixoo eorzq prgho ri ghidxow dqg shqdowlhv/ dv suhvhqwhg
iru h{dpsoh lq Gxeh|JhdqdnrsorvVkxeln ^4<<3`/ zrxog qhhg wr wdnh lqwr dffrxqw
wkh dgyhuvh vhohfwlrq idflqj ohqghuv zkr vkrxog eh zdu| wkdw dq|erg| zkr zdqwv
wr eruurz iurp wkhp lv olnho| wr eh d zruvh wkdq dyhudjh ulvn1 Froodwhudo kdv wkh
dgydqwdjh wkdw wkh ohqghu qhhg qrw erwkhu zlwk wkh uholdelolw| ru hyhq wkh lghqwlw|
ri wkh eruurzhu/ exw fdq frqfhqwudwh hqwluho| rq wkh ixwxuh ydoxh ri wkh froodwhudo1
Froodwhudo wkxv uhwdlqv dqrq|plw| lq pdunhw wudqvdfwlrqv1 Li wkhuh duh qr shqdowlhv
wr ghidxowlqj/ wkhq hyhu| eruurzhu zloo gholyhu wkh plqlpxp ri zkdw kh rzhv lq hyhu|
vwdwh dqg wkh ydoxh ri wkh froodwhudo kh sxw xs wr vhfxuh klv surplvh1
D uhpdundeoh wkhruhp ri Nhq Duurz ^4<86` vkrzv wkdw li shqdowlhv fdq eh wdnhq wr
eh lqqlwh/ vr wkdw qrerg| gduhv ghidxow/ wkhq dq| frpshwlwlyh htxloleulxp doorfdwlrq
zloo eh h!flhqw +l1h1/ rswlpdo iurp wkh vrfldo srlqw ri ylhz, surylghg wkhuh duh dw ohdvw
dv pdq| lqghshqghqw surplvhv dv wkhuh duh vwdwhv ri qdwxuh1 Ri frxuvh zkhq shqdowlhv
<

duh lqqlwh iru hyhu|erg|/ wkhuh lv qr dgyhuvh vhohfwlrq dqg dqrq|plw| lv uhvwruhg1
Wkh wurxeoh lv wkdw lq wkh uhdo zruog lw lv lpsrvvleoh wr pdnh shqdowlhv wrr kduvk> wkh
sxqlvkphqw pxvw lq vrph vhqvh w wkh fulph li lw lv wr eh srolwlfdoo| ihdvleoh1 Pruh
wurxeolqj/ lw lv lqfrqfhlydeoh wkdw wkhuh zloo eh dv pdq| dvvhwv dv wkhuh duh vwdwhv ri
qdwxuh/ sduwlfxoduo| li wkhvh dvvhwv pxvw eh wudghg lq oltxlg +kljk yroxph, pdunhwv1
Zkhq wkh qxpehu ri dvvhwv idoov vkruw ri wkh qxpehu ri vwdwhv/ wkhq lw lv jhqhudoo|
ehwwhu iurp wkh vrfldo srlqw ri ylhz wr nhhs wkh shqdowlhv dw lqwhuphgldwh ohyhov
ri kduvkqhvv/ dv vkrzq lq Gxeh|JhdqdnrsorvVkxeln ^4<<3`1 Li wkh kduvkqhvv ri
shqdowlhv lv olplwhg/ vrph shrsoh zloo ghidxow/ dqg dgyhuvh vhohfwlrq ehfrphv dq lvvxh1
Froodwhudo zloo djdlq ehfrph xvhixo wrjhwkhu zlwk wkh shqdowlhv lq rughu wr jxdudqwhh
pruh surplvhv1 Lq wkh lqwhuhvw ri vlpsolflw|/ zh duh ohg wr suhvhuyh dqrq|plw| dqg
uhvwulfw dwwhqwlrq wr froodwhudo lq sodfh ri shqdowlhv1
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Froodwhudo

Wkh gl!fxow| zlwk surplvhv lv wkdw wkh| uhtxluh vrph phfkdqlvp wr pdnh vxuh wkh|
duh nhsw1 Wklv fdq wdnh wkh irup ri shqdowlhv/ dgplqlvwhuhg e| wkh frxuwv/ ru froodwhudo1
Dv zh phqwlrqhg dw wkh rxwvhw/ pruh dqg pruh riwhq froodwhudo kdv glvsodfhg shqdowlhv1
Lq wklv wdon zh vkdoo h{foxvlyho| ghdo zlwk froodwhudo/ e| vxssrvlqj wkdw wkhuh lv qr
shqdow|/ ohjdo ru uhsxwdwlrqdo/ wr ghidxowlqj1 Ri frxuvh/ hyhq froodwhudo uhtxluhv wkh
frxuwv wr pdnh vxuh wkh froodwhudo fkdqjhv kdqgv lq fdvh ri ghidxow1
Wkh vlpsohvw nlqg ri froodwhudo lv sdzq vkrs froodwhudo  ydoxdeoh jrrgv olnh
zdwfkhv ru mhzhou| ohiw zlwk wklug sduwlhv +zduhkrxvhg, iru vdihnhhslqj1 Ilqdqfldo
pdunhwv kdyh dgydqfhg dv wkh qxpehu ri jrrgv wkdw frxog ixqfwlrq dv froodwhudo
kdv lqfuhdvhg/ iurp zdwfkhv dqg mhzhou|/ wr vwrfnv dqg erqgv1 D ixuwkhu dgydqfh
rffxuuhg zkhq ohqghuv +lqvwhdg ri zduhkrxvhv, khog froodwhudo/ olnh sdlqwlqjv/ wkdw
drughg wkhp xwlolw|1 Wklv uhtxluhg d pruh vrsklvwlfdwhg frxuw v|vwhp/ ehfdxvh
wkh ohqghu kdg wr eh reoljhg wr uhwxuq wkh froodwhudo li wkh surplvh zdv nhsw1 Wkh
eljjhvw dgydqfh/ krzhyhu/ zdv lq doorzlqj wkh eruurzhu klpvhoi wr frqwlqxh wr krog
wkh froodwhudo1 Wklv hqdeohg krxvhv/ dqg odwhu fduv/ wr eh xvhg dv froodwhudo/ zklfk
djdlq lv rqo| srvvleoh ehfdxvh ri d qho| wxqhg frxuw v|vwhp wkdw fdq hqirufh wkh
frqvfdwlrq ri froodwhudo1
Pruh uhfhqwo| wkh frpsoh{lw| ri froodwhudo kdv wdnhq vhyhudo pruh jldqw vwhsv
iruzdug1 S|udplglqj rffxuv zkhq dq djhqw D sxwv xs froodwhudo iru klv surplvh wr E/
dqg wkhq E lq wxuq xvhv D*v surplvh wr klp/ dqg khqfh lq hhfw wkh vdph froodwhudo
iru d surplvh kh pdnhv wr F/ zkr lq wxuq uhxvhv wkh vdph froodwhudo iru d surplvh kh
pdnhv wr G1 Pruwjdjh sdvv wkurxjk vhfxulwlhv rhu d fodvvlf h{dpsoh ri s|udplglqj1
S|udplglqj qdwxudoo| jlyhv ulvh wr fkdlq uhdfwlrqv/ dv d ghidxow e| Pu1 D ulssohv
wkurxjk/ riwhq doo wkh zd| wr G1
Vwloo pruh frpsoh{ lv wudqfklqj/ zklfk dulvhv zkhq wkh vdph froodwhudo edfnv
vhyhudo surplvhv wr glhuhqw ohqghuv1 Qhhgohvv wr vd|/ wkh ydulrxv ohqghuv zloo eh frq0
fhuqhg derxw zkhwkhu wkhlu ghewv duh dghtxdwho| fryhuhg1 Wudqfklqj xvxdoo| lqyroyhv
d ohjdo wuxvw zklfk lv dvvljqhg wkh gxw| ri glylglqj xs wkh froodwhudo dprqj wkh gli0
ihuhqw fodlpv dffruglqj wr vrph frqwudfwxdo irupxod1 Djdlq froodwhudol}hg pruwjdjh
reoljdwlrqv rhu d fodvvlf h{dpsoh ri wudqfklqj1
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Hyhu| rqh ri wkhvh lqqrydwlrqv lv ghvljqhg wr lqfuhdvh ru wr vwuhwfk wkh dydlodeoh
froodwhudo wr fryhu dv pdq| surplvhv dv srvvleoh1 Zh vkdoo vhh odwhu wkdw dfwlyh ghidxow
lv dqrwkhu zd| ri vwuhwfklqj wkh dydlodeoh froodwhudo1
Iru wkh irupdo dqdo|vlv lq wklv wdon L vkdoo dyrlg s|udplglqj dqg wudqfklqj1 Doo
froodwhudo zloo eh wdnhq e| dvvxpswlrq wr eh sk|vlfdo frpprglwlhv1 Froodwhudo pxvw
eh sxw xs dw wkh prphqw wkh surplvh lv vrog/ hyhq li wkh gholyhu| lv qrw vfkhgxohg iru
pxfk odwhu1 Djhqwv duh qrw doorzhg wr sohgjh wkhlu ixwxuh hqgrzphqw dv froodwhudo/
ehfdxvh wkdw zrxog udlvh txhvwlrqv lq wkh plqgv ri ohqghuv derxw zkhwkhu wkh eru0
urzhuv dfwxdoo| zloo kdyh wkh hqgrzphqwv wkh| sohgjhg/ dqg wkhuhiruh lw zrxog rqfh
djdlq ghvwur| wkh dqrq|plw| ri pdunhwv1
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Dvvhwv

Wr hdfk surplvh m zh pxvw irupdoo| dvvrfldwh ohyhov ri froodwhudo1 Dq| jrrg fdq
srwhqwldoo| vhuyh dv froodwhudo/ dqg wkhuh lv qr uhdvrq zk| wkh vlqjoh surplvh m fdqqrw
eh edfnhg e| d froohfwlrq ri jrrgv1 Wkh exqgoh ri jrrgv wkdw lv uhtxluhg wr eh
u / wkh yhfwru ri jrrgv wkdw wkh ohqghu lv
zduhkrxvhg iru dvvhw m lv ghqrwhg F` 5 Un
u
u
doorzhg wr krog lv ghqrwhg F 5 Un / dqg wkh yhfwru ri jrrgv wkh eruurzhu lv reoljhg
u 1 Dq dvvhw m lv ghqhg e| wkh surplvh lw pdnhv dqg wkh
wr krog lv ghqrwhg F 5 Un
froodwhudo edfnlqj lw/ +D > F` > Fu > F ,= Lw lv txlwh srvvleoh wkdw wkhuh zloo eh pdq|
dvvhwv zklfk pdnh wkh vdph surplvhv D @ D > exw wudgh dw glhuhqw sulfhv ehfdxvh
wkhlu froodwhudo ohyhov duh glhuhqw +F` > Fu > F , 9@ +F` > Fu > F ,1 Vlploduo| wkh wzr
dvvhwv pljkw uhtxluh h{dfwo| wkh vdph froodwhudov/ exw wudgh dw glhuhqw sulfhv ehfdxvh
wkhlu surplvhv duh glhuhqw1
Wkh sulfh ri dvvhw m lv ghqrwhg e|   = D eruurzhu vhoov dvvhw m/ lq hhfw eruurzlqj
  / lq uhwxuq iru zklfk kh surplvhv wr pdnh gholyhulhv dffruglqj wr D =
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Surgxfwlrq

Froodwhudo lv xvhixo rqo| wr wkh h{whqw wkdw lw lv vwloo zruwk vrphwklqj zkhq wkh ghidxow
rffxuv1 Gxudelolw| lv d vshfldo fdvh ri surgxfwlrq/ vr zh lqwurgxfh surgxfwlrq lqwr
rxu prgho/ dqg doorz doo jrrgv wr eh gxudeoh/ wr ydu|lqj ghjuhhv1
Iru hdvh ri qrwdwlrq zh vkdoo vxssrvh wkdw surgxfwlrq lv ri wkh {hg frh!flhqw/
frqvwdqw uhwxuqv wr vfdoh ydulhw|1 Rqh xqlw ri frpprglw| c ehfrphv d yhfwru ri
frpprglwlhv qh{w shulrg1 D krxvh pd| ehfrph d krxvh wkdw lv rqh |hdu roghu/ zlqh
pd| ehfrph d zlqh wkdw lv rqh |hdu roghu/ judshv pd| ehfrph zlqh rqh |hdu odwhu
dqg vr rq1 Lq wkhvh h{dpsohv/ rqh jrrg ehfdph d glhuhqw jrrg wkh qh{w shulrg/ exw
wkhuh lv qr uhdvrq qrw wr shuplw rqh jrrg wr ehfrph vhyhudo jrrgv li lw vsolwv1
Wkh wudqvirupdwlrq ri d frpprglw| ghshqgv ri frxuvh rq krz lw lv xvhg1 Djdlq iru
vlpsolflw|/ zh vxssrvh wkdw hdfk frpprglw| c lv wudqviruphg lqwr d yhfwru \rf 5 Uu
n
lq hdfk vwdwh v li lw lv xvhg iru frqvxpswlrq +h1j1/ olylqj lq d krxvh/ ru xvlqj d oljkw
exoe,1 Li c lv zduhkrxvhg/ wkhq zh dvvxph wkdw lw ehfrphv d yhfwru \r` 5 Uu
n lq hdfk
vwdwh v1 Olnhzlvh/ li lw lv khog dv froodwhudo e| wkh ohqghu lw ehfrphv d yhfwru \ru 5 Uu
n
u lq
lq hdfk vwdwh v/ zkloh li lw lv khog e| wkh eruurzhu lw ehfrphv wkh yhfwru \r 5 Un
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hdfk vwdwh v1 Wkh VO  O glphqvlrqdo pdwulfhv \ f / \ ` / \ u / \  vxppdul}h wkhvh
glhuhqw gxudelolwlhv1
Revhuyh wkdw zh kdyh doorzhg iru glhuhqwldo gxudelolw| ghshqglqj rq wkh xvh wr
zklfk wkh frpprglw| lv sxw1 Exw zh kdyh qrw doorzhg wkh gxudelolw| wr eh dhfwhg
e| wkh lghqwlw| ri wkh xvhu/ ru e| wkh lqwhqvlw| ri lwv xvh +zklfk zrxog dprxqw wr wkh
vdph wklqj,1 Lq wklv zd| wkh dqrq|plw| ri pdunhwv lv pdlqwdlqhg/ dqg rxu prgholqj
sureohp ehfrphv hdvlhu1 Lq Jhdqdnrsorv]dphGxeh| ^4<<8` wkh pruh jhqhudo fdvh
ri shqdowlhv dqg lqglylgxdo glhuhqfhv lq wkh wuhdwphqw ri froodwhudo lv shuplwwhg1
Jlyhq wkh froodwhudo uhtxluhphqwv +F` > Fu > F , iru hdfk surplvh m/ wkh vhfxulw|
wkh| surylgh lq hdfk vwdwh v lv
sr  ^\r` F` . \ru Fu . \r F `=
Qr pdwwhu zkr krogv wkh froodwhudo/ lw lv rzqhg e| wkh eruurzhu exw pd| eh frqv0
fdwhg e| wkh ohqghu +dfwxdoo| e| wkh frxuwv rq ehkdoi ri wkh ohqghu, li wkh eruurzhu
grhv qrw pdnh klv surplvhg gholyhulhv1 Vlqfh zh kdyh dvvxphg wkdw wkh eruurzhu kdv
qrwklqj wr orvh exw klv froodwhudo iurp zdonlqj dzd| iurp klv surplvh/ lw iroorzv wkdw
wkh dfwxdo gholyhu| e| hyhu| djhqw k rq dvvhw m lq vwdwh v zloo eh=
 @ plqis  D > s  ^\ ` F ` . \ u F u . \  F  `j=
Gr
r
r r
r

r 
r 
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Froodwhudo Htxloleulxp

Zh duh qrz uhdg| wr sxw wrjhwkhu wkh ydulrxv hohphqwv ri rxu prgho1 Dq hfrqrp|
H lv ghqhg e| d yhfwru
H @ ++x > h ,MM > +D > F` > Fu > F , Ma > +\ f > \ ` > \ u > \  ,,
ri djhqw xwlolwlhv dqg hqgrzphqwv/ dvvhw surplvhv dqg froodwhudo ohyhov/ dqg wkh gxud0
elolw| ri jrrgv nhsw e| ex|huv/ zduhkrxvhv/ ohqghuv/ dqg eruurzhuv/ uhvshfwlyho|1
Lq nhhslqj zlwk wkh vwdqgdug phwkrgrorjlfdo dssurdfk ri jhqhudo htxloleulxp dqg
shuihfw frpshwlwlrq/ zh vxssrvh wkdw lq htxloleulxp djhqwv wdnh wkh sulfhv +s> , ri
frpprglwlhv dqg dvvhwv dv jlyhq1 Zh gr qrw phdq wr vxjjhvw e| wklv wkdw wkh sulfhv
duh dfwxdoo| vhw vrphzkhuh hovh/ exw rqo| wkdw frpshwlwlrq dprqj pdq| djhqwv jxdu0
dqwhhv wkdw qr rqh ri wkhp kdv wkh srzhu wr vhw wkh sulfhv klpvhoi/ vr wkdw sdudgr{l0
fdoo| lw dsshduv wr hdfk dqg hyhu| rqh ri wkhp wkdw wkh sulfhv duh vhw hovhzkhuh1
Wkhvh htxloleulxp sulfhv fdqqrw eh nqrzq lq dgydqfh/ lqghshqghqw ri wkh suhihu0
hqfhv dqg hqgrzphqwv ri wkh djhqwv/ ehfdxvh wkh| pxvw eh suhflvho| fkrvhq vr wkdw
zkhq djhqwv eholhyh lq wkhp/ wkhlu rswlpl}lqj wudghv zloo ohdg wr d edodqfh ri vxsso|
dqg ghpdqg lq doo wkh frpprglw| pdunhwv dqg doo wkh dvvhw pdunhwv1
Rxu sulfh wdnlqj k|srwkhvlv dovr kdv wkh lpsolfdwlrq wkdw djhqwv kdyh udwlrqdo
h{shfwdwlrqv derxw ixwxuh sulfhv/ iru wkhvh duh wdnhq dv jlyhq dv zhoo1 Djhqwv lq rxu
prgho kdyh shuihfw frqglwlrqdo iruhvljkw/ lq wkdw wkh| dqwlflsdwh dw wlph 3 zkdw wkh
sulfhv sr zloo eh/ ghshqglqj rq zklfk vwdwh v suhydlov dw wlph 41 Vlqfh wkh| nqrz wkh
froodwhudo wkdw kdv ehhq sxw xs/ dqg wkh| nqrz wkh surgxfwlrq whfkqrorj|/ wkh| dovr
xqghuvwdqg lq hdfk vwdwh krz pxfk hdfk dvvhw zloo dfwxdoo| sd|1
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Lw pljkw vhhp wkhuhiruh wkdw zh frxog vlpso| uhsodfh hdfk dvvhw surplvh D zlwk
dq dfwxdo gholyhu| yhfwru/ dqg wkhuhe| e|sdvv wkh frpsolfdwlrqv ri froodwhudo1 Exw wklv
lv qrw srvvleoh/ vlqfh zkhwkhu dq dvvhw ghidxowv ru qrw lq vwdwh v ghshqgv rq zkhwkhu
wkh surplvh ru wkh froodwhudo lv zruwk pruh1 Vlqfh erwk duh yhfwruv/ wklv fdqqrw eh
nqrzq lq dgydqfh xqwlo wkh sulfhv sr 5 Uu
n kdyh ehhq ghwhuplqhg lq htxloleulxp1
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Wkh Exgjhw Vhw

Jlyhq wkh sulfhv +s> ,/ hdfk djhqw k ghflghv zkdw qhw wudghv ri frpprglwlhv
+{f  hf , / zkdw dvvhw sxufkdvhv / dqg zkdw dvvhw vdohv * kh zloo pdnh dw wlph
31 Qrwh wkdw iru hyhu| surplvh * wkdw kh pdnhv/ kh pxvw sxw xs wkh fruuhvsrqglqj
froodwhudo +F` > Fu > F ,* = Wkh ydoxh ri doo klv qhw wudghv dw wlph 3 pxvw eh ohvv
wkdq ru htxdo wr }hur/ wkdw lv/ wkh djhqw fdqqrw sxufkdvh dq|wklqj zlwkrxw udlvlqj
wkh prqh| e| vhoolqj vrphwklqj hovh +lqlwldo hqgrzphqwv ri prqh| duh wdnhq wr eh
}hur,1
Diwhu wkh vwdwh ri qdwxuh lv uhdol}hg lq shulrg 4/ wkh djhqw pxvw djdlq ghflgh rq
klv qhw sxufkdvhv ri jrrgv +{r  hr  \rf {f ,1 Uhfdoo wkdw wkh jrrgv {f zkrvh vhuylfhv
kh frqvxphg dw wlph }hur pd| eh gxudeoh/ dqg vwloo dydlodeoh +lq wkh irup \rf {f ,
iru frqvxpswlrq dw wlph 4 lq hdfk vwdwh v1 Wkhvh qhw h{shqglwxuhv rq jrrgv fdq eh
qdqfhg rxw ri vdohv ri wkh froodwhudo wkdw wkh djhqw sxw xs lq shulrg 3/ dqg iurp
wkh uhfhlswv iurp dvvhwv m wkdw kh sxufkdvhg dw wlph 3/ ohvv wkh gholyhulhv wkh djhqw
pdnhv rq wkh dvvhwv kh vrog dw wlph 31 Sxwwlqj doo wkhvh wudqvdfwlrqv wrjhwkhu/ dqg
qrwlqj djdlq wkdw wkh djhqw fdqqrw ex| dq|wklqj zlwkrxw dovr vhoolqj vrphwklqj hovh
ri dw ohdvw htxdo ydoxh/ zh ghulyh wkh exgjhw vhw iru djhqw k=
7u
a
a
E  +s> , @ i+{> > *, 5 Uu
n  Un  Un  Un =
[
+F` . Fu . F ,*  3 dqg iru doo v 5 V>
sf +{f  hf , . +  *, . sf

sr +{r  hr  \rf {f , 

[
 Ma

 Ma

* sr  ^\r` F` . \ru Fu . \r F ` .

[
+  * , plqisr  Dr > sr  ^\r` F` . \ru Fu . \r F `jj
 Ma
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Htxloleulxp

Wkh hfrqrp| H @ ++x > h ,MM > +D > F` > Fu > F , Ma > +\ f > \ ` > \ u > \  ,, lv lq htxl0
oleulxp dw pdfur sulfhv dqg lqglylgxdo fkrlfhv ++s> ,> +{ >  > * ,MM , li vxsso| htxdov
ghpdqg lq doo wkh jrrgv pdunhwv dqg dvvhw pdunhwv/ dqg li jlyhq wkh sulfhv/ wkh ghv0
ljqdwhg lqglylgxdo fkrlfhv duh rswlpdo/ wkdw lv li=
[
[
+{f  hf 
+F` . Fu . F ,* , @ 3>
4,
 Ma
[


+{r  hr  \ f {f 
* ^\r` F` . \ru Fu . \r F `, @ 3
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MM
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Ehqfkpdun Hfrqrplhv

Lw lv hdvlhvw wr vhh wkh uroh froodwhudo sod|v lq wkh hfrqrp| dqg wkh uhdolvp ri rxu
prgho e| frqvlghulqj wkuhh dowhuqdwlyh ehqfkpdun hfrqrplhv lq zklfk froodwhudo lv
devhqw/ hlwkhu ehfdxvh wkhuh lv qr qhhg wr zruu| derxw ghidxow/ ru ehfdxvh wkh frxuw
v|vwhp lv vr edfnzdug wkdw wkhuh lv qr dydlodeoh surylvlrq iru uhfryhulqj froodwhudo
lq fdvh ri ghidxow1 Zh fdq vlpxowdqhrxvo| fryhu doo wkhvh ehqfkpdun fdvhv zlwk rqh
irupdo prgho wkdw gursv froodwhudo dqg ghidxow/ e| uhlqwhusuhwlqj lq ydulrxv zd|v wkh
vhw M ri dvvhwv1
Frqvlghu dq hfrqrp| lq zklfk wkh surplvhv duh h{dfwo| dv ehiruh/ exw lq zklfk
djhqwv dxwrpdwlfdoo| nhhs doo wkhlu surplvhv +shukdsv ehfdxvh lpsolflwo| wkh| uhfrj0
ql}h wkdw wkhuh zrxog eh d kruuleoh sxqlvkphqw li wkh| glg qrw,1 Zlwkrxw ghidxow ru
froodwhudo/ rqo| qhw dvvhw wudghv pdwwhu dqg wkh exgjhw vhw zrxog vlpso| ehfrph
7u
a
a

E  +s> , @ i+{> > *, 5 Uu
n  Un  Un  Un = sf +{f  hf , . +  *,  3>

sr +{r  hr  \rf {f ,  sr D+  *, iru doo v 5 Vj=

Lq htxloleulxp ghpdqg zrxog kdyh wr edodqfh vxsso| iru frpprglwlhv dqg dvvhwv/ dqg
hyhu| djhqw zrxog kdyh wr eh fkrrvlqj rswlpdoo| lq klv exgjhw vhw1 Wkh htxloleulxp
frqglwlrqv wkhq duh=
[
[
4,
+{f  hf , @ 3>
+{r  hr  \ f {f , @ 3
MM

5,

[

+   * , @ 3

MM

MM
6, +{ >  > * , 5 E  +s> ,
7, +{> > *, 5 E  +s> , , x +{,  x +{ ,

Zh ghvfuleh hdfk ri rxu ehqfkpdun hfrqrplhv dv vshfldo fdvhv ri wklv prgho
ehorz1 Lq d odwhu vhfwlrq zh vkdoo frqvlghu wzr h{dpsohv zklfk ixuwkhu looxplqdwh
wkh glhuhqfh ehwzhhq wkhvh prghov dqg rxu froodwhudo prgho1 Shukdsv wkh prvw
lpsruwdqw glhuhqfh lv wkdw zlwkrxw h{solflwo| frqvlghulqj wkh srvvlelolw| ri ghidxow
dqg wkh vdihjxdugv wkh vrfldo v|vwhp ghvljqv wr frxqwhudfw lw/ rqh kdv qr jrrg wkhru|
wr h{sodlq zklfk dvvhw pdunhwv duh dfwlyho| wudghg dqg zklfk duh qrw1
47

814

DuurzGheuhx Frpsohwh Pdunhwv Htxloleulxp

Lq rxu uvw ehqfkpdun hfrqrp| zh suhvxph wkdw hyhu| frqfhlydeoh surplvh lv dydlo0
deoh wr eh wudghg lq M1 Lw fdq hdvlo| eh vkrzq/ dv Duurz dqg Gheuhx qrwhg lq wkh
4<83v/ wkdw htxloleulxp h!flhqwo| vsuhdgv ulvnv dqg wkdw wkhuh lv qrwklqj dq| jry0
huqphqw djhqf| fdq gr wr lpsuryh jhqhudo zhoiduh1 D jryhuqphqw zklfk revhuyhv d
frpsohwh vhw ri dvvhw pdunhwv vkrxog wkhuhiruh frqfhqwudwh rq sxqlvklqj shrsoh zkr
ghidxow e| vhwwlqj gudfrqldq shqdowlhv vr wkdw wkhuh zloo eh qr ghidxow1 Wkhuh lv qr
qhhg iru d jryhuqphqw lq vxfk d zruog ri frpsohwh pdunhwv wr pdnh dq| duudqjhphqwv
iru frpshqvdwlqj ohqghuv djdlqvw zkrp wkhuh lv ghidxow1
Lq DuurzGheuhx htxloleulxp/ wkh ydoxh ri gxudeoh frpprglwlhv zloo eh dw d shdn1
Gxudeoh jrrgv fdq kdyh wuhphqgrxvo| kljk srwhqwldo ydoxh ehfdxvh wkh| surylgh
vhuylfhv ryhu d orqj shulrg ri wlph1 Li wkhuh zhuh vx!flhqw dvvhwv dydlodeoh/ djhqwv
frxog lq sulqflsoh vhoo surplvhv wr sd| wkhlu hqwluh ixwxuh hqgrzphqwv lq rughu wr jhw
wkh prqh| wr ex| wkh gxudeoh jrrg wrgd|1 Dq djhqw fdq wkxv ex| d krxvh iru vd|
'533/333 hyhq wkrxjk kh kdv rqo| d ihz wkrxvdqg grooduv ri vdylqjv/ ehfdxvh kh fdq
eruurz wkh uhvw ri wkh prqh| e| vhoolqj surplvhv wr sd| shrsoh odwhu rxw ri klv ixwxuh
hqgrzphqw1
Wkh ydoxh ri d gxudeoh jrrg fdq xfwxdwh ryhu wlph ru dfurvv vwdwhv ri qdwxuh
ehfdxvh wdvwhv iru wkh jrrg kdyh fkdqjhg dfurvv wkh vwdwhv/ ru ehfdxvh shrsoh h{shfw
wdvwhv wr fkdqjh +lq d pxowlshulrg prgho,1 Wkhuh lv qr uhdvrq iru sulfhv wr fkdqjh
ehfdxvh uhodwlyh lqfrph fkdqjhv dfurvv vwdwhv ri qdwxuh/ vlqfh zlwk frpsohwh pdunhwv/
djhqwv zloo lqvxuh wkhpvhoyhv vr wkdw uhodwlyh lqfrphv zloo qrw fkdqjh gudpdwlfdoo|
dfurvv vwdwhv ri qdwxuh1
Lq DuurzGheuhx htxloleulxp wkhuh lv qr frqqhfwlrq ehwzhhq wkh ydoxh ri surplvhv
rxwvwdqglqj/ dqg wkh ydoxh ri gxudeoh jrrgv1 Dq djhqw fdq iru h{dpsoh vhoo d surplvh
wr gholyhu d odujh qxpehu ri jrrgv wrpruurz iru d yhu| kljk sulfh wrgd|/ hyhq wkrxjk
kh rzqv qr gxudeoh jrrgv ri dq| nlqg1
Duurz/ Gheuhx/ dqg PfNhq}lh qrwhg wkdw d frpsohwh pdunhwv htxloleulxp dozd|v
h{lvwv/ jlyhq wkh dvvxpswlrqv zh kdyh douhdg| pdgh rq hqgrzphqwv dqg xwlolwlhv1 Lq
idfw/ dv Duurz ^4<86` qrwhg/ d frpsohwh pdunhwv htxloleulxp lv dozd|v lvrprusklf wr
dq htxloleulxp ri wkh vdph xqghuo|lqj hfrqrp| lq zklfk wkhuh lv dq dvvhw Dr iru
hdfk vwdwh frqwlqjhqw frpprglw|/ vc/ v 5 V/ c 5 O/ surplvlqj gholyhu| ri h{dfwo| rqh
xqlw ri wkdw jrrg1 Wkh dvvhw sulfhv  r fdq wkhq eh wdnhq wr eh wkh vdph dv wkh
frpprglw| sulfh sr 1
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Dvvhwohvv Htxloleulxp

Dw wkh rwkhu h{wuhph iurp wkh DuurzGheuhx frpsohwh pdunhwv hfrqrp| lv dq hfrq0
rp| lq zklfk qr surylvlrq lv pdgh iru hqiruflqj surplvhv1 Lq wkdw fdvh lqyhvwruv
zrxog udwlrqdoo| dqwlflsdwh wkdw doo surplvhv zrxog eh eurnhq/ dqg wkh hfrqrp|
zrxog hhfwlyho| uhgxfh wr rqh zlwkrxw dq| dvvhwv= M @ !1 Lq wkhvh flufxpvwdqfhv
lw lv hdv| wr vhh wkdw gxudeoh jrrgv pljkw kdyh yhu| orz sulfhv/ vlqfh wkh srwhqwldo
ex|huv pljkw qrw eh deoh wr jlyh pxfk lpphgldwho| lq uhwxuq/ dqg e| k|srwkhvlv wkh|
duh iruelgghq iurp surplvlqj dq|wklqj lq wkh ixwxuh1 Kroglqj gxudeoh jrrgv zrxog
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dovr eh yhu| ulvn|/ ehfdxvh lw zrxog eh lpsrvvleoh wr khgjh wkhp h{fhsw e| kroglqj
rwkhu gxudeoh jrrgv1 Qrw rqo| pljkw sulfhv fkdqjh dfurvv vwdwhv ri qdwxuh ehfdxvh
wdvwhv fkdqjhg ru ehfdxvh wdvwhv zhuh h{shfwhg wr fkdqjh/ exw pruh lpsruwdqwo|/
fkdqjhv lq wkh glvwulexwlrq ri lqfrph frxog gudpdwlfdoo| dhfw gxudeoh jrrgv sulfhv1
Htxloleulxp zrxog dozd|v h{lvw/ exw ulvn zrxog qrw eh glvwulexwhg h!flhqwo|1 Wkh
jryhuqphqw lq vxfk dq dvvhwohvv hfrqrp| vkrxog zrun kdug dw fuhdwlqj qhz pdunhwv/
shukdsv e| vxevlgl}lqj wkhp/ ru hyhq e| jxdudqwhhlqj gholyhu| li dq djhqw vkrxog
ghidxow1 Rqo| dw d odwhu vwdjh ri hfrqrplf ghyhorsphqw fdq d frxqwu| h{shfw wr
ehqhw e| frqvwuxfwlqj d frxuw v|vwhp fdsdeoh ri uhfryhulqj froodwhudo dqg vr rq1
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Wkh JHL Lqfrpsohwh Pdunhwv Prgho

Odvwo| zh wxuq wr dq lqwhuphgldwh dqg pruh uhdolvwlf vhwwlqj lq zklfk wkhuh duh vrph
dvvhwv/ exw idu ihzhu wkdq wkh dvwurqrplfdo qxpehu lw zrxog wdnh wr frpsohwh wkh
dvvhw pdunhwv1 Dw uvw jodqfh rqh zrxog h{shfw wkh htxloleulxp ehkdylru ri wklv nlqg
ri hfrqrp| wr eh lqwhuphgldwh ehwzhhq wkh wzr mxvw ghvfulehg1 Lq vrph uhvshfwv
lw lv1 Iru h{dpsoh/ JHL htxloleuld duh w|slfdoo| +wkrxjk qrw dozd|v, ehwwhu iurp d
zhoiduh srlqw ri ylhz wkdq dvvhwohvv hfrqrplhv/ exw ohvv jrrg wkdq frpsohwh pdunhwv
hfrqrplhv1 Rq wkh rwkhu kdqg/ wkh suhvhqfh ri vrph exw qrw doo dvvhw pdunhwv fuhdwhv
wkh srvvlelolw| ri qhz skhqrphqd wkdw duh vprrwkhg ryhu zkhq pdunhwv duh frpsohwh
ru frpsohwho| devhqw1 Iru h{dpsoh/ wkh yrodwlolw| ri gxudeoh jrrgv sulfhv pd| eh
juhdwhu zlwk lqfrpsohwh pdunhwv wkdq lw lv zlwk hlwkhu frpsohwh pdunhwv ru dvvhwohvv
hfrqrplhv1 Dqg wkh jryhuqphqw pd| eh deoh wr lqwhuyhqh e| wd{hv ru vxevlglhv wr
lpsuryh zhoiduh lq d JHL hfrqrp|/ exw qrw lq dq dvvhwohvv ru DuurzGheuhx hfrqrp|1
Vrph ri wkh urxjk hgjhv ri d JHL hfrqrp| pd| eh urxqghg rxw e| uhsodflqj wkh
+lpsolflw, lqqlwh shqdowlhv iru ghidxow zlwk froodwhudo1
Li dvvhw pdunhwv duh plvvlqj +wkdw lv li &M lv wdnhq wr eh vpdoohu wkdq V exw juhdwhu
wkdq 4 e| dvvxpswlrq,/ wkhq wkh htxloleulxp JHL doorfdwlrq grhv qrw vkduh ulvn lq wkh
lghdo zd|/ ghvslwh wkh devhqfh ri ghidxow1 Vrphzkdw pruh vxusulvlqj/ lw lv srvvleoh lq
vrph JHL htxloleuld wr pdnh hyhu|erg| ehwwhu r zlwkrxw dgglqj dq| dvvhwv vlpso|
e| ohwwlqj shrsoh ghidxow1 Wkh surklelwlrq djdlqvw ghidxow lv suhvxpdeo| hqirufhg e|
gudfrqldq dqg lq h{leoh shqdowlhv1 E| vxevwlwxwlqj froodwhudo ru zhdnhu shqdowlhv/ wkh
v|vwhp pd| eh lpsuryhg ghvslwh wkh idfw wkdw ghidxowv dsshdu1 Iru h{dpsoh/ li wkhuh
zhuh rqh kljko| lpsuredeoh vwdwh ri wkh zruog lq zklfk dq djhqw frxog qrw sd|/ wkhq
kh frxog qhyhu vhoo dq dvvhw wkdw surplvhg vrphwklqj lq hyhu| vwdwh1 Wkh orvv wr wkh
ohqghuv iurp klv ghidxow lq mxvw wklv rqh vwdwh/ soxv dq| shqdow| kh pljkw eh uhtxluhg
wr sd| iru ghidxowlqj/ frxog zhoo eh ohvv lpsruwdqw wkdq wkh jdlqv wr erwk wkh ohqghuv
dqg wr klp iurp ehlqj doorzhg wr eruurz wkh prqh| dqg sd| lw edfn lq wkh rwkhu
vwdwhv1 +Vhh Gxeh|JhdqdnrsorvVkxeln ^4<<3`,1 Wkh prudo lv= zkhq dvvhw pdunhwv
duh frpsohwh/ vhw kljk shqdowlhv/ exw zkhq vrph dvvhw pdunhwv duh plvvlqj/ vhw orz ru
lqwhuphgldwh ohyhov ri ghidxow shqdowlhv/ zkhq shqdowlhv duh dydlodeoh/ ru ehwwhu |hw/
xvh froodwhudo zkhqhyhu srvvleoh1 Zh vkdoo vhh wklv lq rxu h{dpsoh14
4

Zkhq vrph dvvhw pdunhwv duh plvvlqj lw fdq dovr eh vkrzq +JhdqdnrsorvSrohpdufkdnlv ^4<;9`,
wkdw dq rxwvlgh djhqf| wkdw nqrzv hyhu|erg|*v xwlolwlhv fdq doprvw dozd|v pdnh hyhu| djhqw ehwwhu
r/ zlwkrxw lqwurgxflqj dq| qhz dvvhwv/ li lw kdv wkh srzhu wr frhufh djhqwv lqwr wudglqj d olwwoh
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D vkruwdjh ri dydlodeoh dvvhwv zloo whqg wr uhgxfh wkh ydoxh ri gxudeoh jrrgv1
Li dvvhwv duh plvvlqj/ wkhq wkh djhqwv rqo| kdyh dydlodeoh wkh lqfrph iurp wrgd|*v
hqgrzphqw dqg d ihz surplvhv wr vshqg rq wkh gxudeoh jrrg> wkh ghpdqg iru wkh
gxudeoh jrrg lv hhfwlyho| fxuwdlohg/ dqg lwv sulfh zloo w|slfdoo| eh ehwzhhq wkh frp0
sohwh pdunhwv sulfh dqg wkh dvvhwohvv hfrqrp| sulfh1 Pruh vxusulvlqj/ wkh yrodwlolw|
ri gxudeoh jrrgv sulfhv zloo riwhq eh kljkhu wkdq lq frpsohwh ru dvvhwohvv hfrqrplhv
rq dffrxqw ri wkh srvvlelolw| ri ohyhudjh1 Zh glvfxvv wklv lq wkh qh{w vhfwlrq1
Xqohvv wkh dvvhwv lq M duh uhgxqgdqw/ w|slfdoo| wkh| zloo doo eh wudghg lq wkh JHL
htxloleulxp1 Wkh uhdvrq lv wkdw lq htxloleulxp wkh pdujlqdo xwlolw| wr hdfk djhqw
ri ex|lqj ru vhoolqj d olwwoh pruh ri wkh dvvhw pxvw htxdo wkh sulfh1 Wkh fkdqfhv
wkdw hyhu| djhqw zloo kdsshq wr kdyh wkh vdph pdujlqdo xwlolw| dw }hur wudgh duh
lqqlwhvlpdo1 Wkh JHL prgho wkhuhiruh fdqqrw h{sodlq zk| zh revhuyh vr ihz dvvhwv
dfwxdoo| wudghg1 Lq rughu wr pdwfk uhdolw|/ lw pxvw vlpso| dvvxph wkdw pdq| dvvhwv
duh plvvlqj iurp M1 Wkdw lv krz wkh wkhru| jhwv lwv qdph +jhqhudo htxloleulxp zlwk
lqfrpsohwh pdunhwv,1 Exw lw ehjv wkh txhvwlrq= zklfk dvvhw pdunhwv duh plvvlqj dqg
zk|B
Wkh JHL wkhru|/ olnh wkh frpsohwh pdunhwv hfrqrp|/ doorzv iru odujh wudghv lq
wkh dvvhw pdunhwv1 Dq djhqw pljkw wdnh d kxjh srvlwlyh srvlwlrq lq rqh dvvhw/ dqg d
kxjh qhjdwlyh srvlwlrq lq dqrwkhu dvvhw wkdw qhduo| rvhwv doo klv ghewv1 Lq jhqhudo
wkh jurvv ydoxh ri wkh surplvhv uhtxlulqj gholyhu| lq hdfk vwdwh pljkw eh pxfk odujhu
wkdq wkh ydoxh ri doo wkh rxwvwdqglqj jrrgv lq wkdw vwdwh/ zklfk lq wxuq lv juhdwhu
wkdq wkh ydoxh ri wkh gxudeoh jrrgv khog ryhu iurp wkh suhylrxv shulrg1 Djhqwv zrxog
eh deoh wr nhhs wkhlu surplvhv ehfdxvh rwkhu djhqwv nhsw wkhlu surplvhv wr wkhp1 Li
hdfk djhqw zhuh irufhg wr sd| rxw ri klv rzq lqfrph ehiruh uhfhlylqj sd|phqwv iurp
rwkhuv/ wkh htxloleulxp zrxog euhdn grzq1 Ri frxuvh/ vrph surplvh vwuxfwxuhv jlyh
ulvh wr odujhu surplvhv wkdq rwkhuv/ hyhq iru wkh vdph xqghuo|lqj hfrqrplf suhihuhqfhv
dqg hqgrzphqwv1 Wklv srvvlelolw| iru duelwudulo| odujh dvvhw wudqvdfwlrqv vrphwlphv
frpsurplvhv wkh h{lvwhqfh ri JHL htxloleulxp1 +Vhh Kduw ^4<:7`1,
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Surshuwlhv ri Froodwhudo Htxloleulxp
Wkh Rughuo| Ixqfwlrq ri Pdunhwv

Zh uhwxuq qrz wr rxu prgho ri htxloleulxp zlwk ghidxow1 Frpsduhg wr wkh ehqfkpdun
prgho ri jhqhudo hfrqrplf htxloleulxp/ wkh djhqwv zh kdyh ghvfulehg pxvw dqwlflsdwh
qrw rqo| zkdw wkh sulfhv zloo eh lq hdfk vwdwh ri qdwxuh/ dqg qrw rqo| zkdw wkh dvvhwv
surplvh lq hdfk vwdwh ri qdwxuh/ exw dovr zkdw wkh| zloo dfwxdoo| gholyhu lq hdfk vwdwh
ri qdwxuh1 Wkh k|srwkhvlv ri djhqw udwlrqdolw| lv wkhuhiruh voljkwo| pruh vwulqjhqw
lq wklv prgho wkdq lq wkh frqyhqwlrqdo prghov ri lqwhuwhpsrudo shuihfw frpshwlwlrq1
Qhyhuwkhohvv/ htxloleulxp dozd|v h{lvwv lq wklv prgho/ +xqghu wkh dvvxpswlrqv pdgh vr
idu,/ |hw lq wkh vwdqgdug prgho ri jhqhudo htxloleulxp zlwk lqfrpsohwh dvvhw pdunhwv/
htxloleulxp pd| qrw h{lvw1 Wkh iroorzlqj wkhruhp lv wdnhq iurp J]G1
glhuhqwo| rq hdfk dvvhw wkdq wkh| zrxog fkrrvh ohiw wr wkhlu rzq ghylfhv1

4:

Wkhruhp 4 +Jhdqdnrsorv/ ]dph/ Gxeh|/ 4<<8, Xqghu wkh dvvxpswlrqv rq hq0
grzphqwv dqg xwlolwlhv douhdg| vshflhg/ htxloleulxp pxvw h{lvw/ qr pdwwhu zkdw wkh
vwuxfwxuh ri dvvhwv dqg froodwhudo1
Li dq dvvhw frqwdlqv qr surylvlrq iru froodwhudo zkdwvrhyhu/ wkhq ri frxuvh hyhu|0
erg| zloo uljkwo| dqwlflsdwh wkdw lw zloo gholyhu qrwklqj/ dqg lwv htxloleulxp sulfh
zloo eh 31 Lqghhg wkh hfrqrp| zrxog ixqfwlrq h{dfwo| wkh vdph zd| li lw zhuh qrw
dydlodeoh dw doo1 Iru dvvhwv zlwk vrph qrq}hur froodwhudo/ djhqwv zloo qrw eh deoh wr
vhoo duelwudulo| odujh txdqwlwlhv/ ehfdxvh wkh| zloo qrw eh deoh wr rewdlq wkh uhtxluhg
froodwhudo1 Wklv olplwlqj idfwru khosv wr jxdudqwhh wkh h{lvwhqfh ri htxloleulxp1
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Hqgrjhqrxv Dvvhwv

Rqh ri wkh pdmru vkruwfrplqjv ri wkh JHL prgho lv wkdw lw ohdyhv xqh{sodlqhg zklfk
dvvhwv duh wudghg1 Jhqhulfdoo|/ doo wkh dvvhwv h{rjhqrxvo| doorzhg lqwr wkh prgho zloo
eh wudghg1 Zkhq ghidxow fdq rqo| eh dyrlghg e| froodwhudo/ wkh vlwxdwlrq lv glhuhqw
dqg pxfk pruh lqwhuhvwlqj1
Wkh fuxfldo lghd lv wkdw zlwkrxw wkh qhhg iru froodwhudo/ wkh pdujlqdo xwlolw| p +E,
wr dq djhqw k ri ex|lqj wkh uvw xqlw ri dq dvvhw m lv doprvw h{dfwo| wkh vdph dv wkh
pdujlqdo xwlolw| orvv p +V, lq vhoolqj wkh uvw xqlw ri wkh dvvhw> zh fdq fdoo erwk p 1
Rqo| e| dq lqfuhgleoh vwurnh ri oxfn zloo lw wxuq rxw wkdw p @ p iru glhuhqw djhqwv
k dqg k / dqg khqfh dvvhw m zloo doprvw vxuho| eh wudghg lq d JHL htxloleulxp1 Zkhq
froodwhudo pxvw eh surylghg e| wkh vhoohu/ wkh glvxwlolw| ri pdnlqj d surplvh jrhv xs/
vrphwlphv e| dv pxfk dv wkh frqvxpswlrq iruhjrqh e| ex|lqj wkh froodwhudo1 Li wkh
uhtxluhg froodwhudo lv eruurzhu khog/ dqg li lw lv vrphwklqj wkdw djhqw k sodqqhg wr
krog dq|zd|/ wkhq wkhuh lv qr h{wud xwlolw| orvv iurp vhoolqj wkh uvw xqlw ri dvvhw m1
Exw li djhqw k glg qrw sodq wr krog wkh froodwhudo iru frqvxpswlrq/ ru li doo wkdw kh
lqwhqghg wr krog dv frqvxpswlrq kdv douhdg| ehhq doorfdwhg dv froodwhudo iru rwkhu
surplvhv/ wkhq wkh orvv lq xwlolw| iurp vhoolqj hyhq wkh uvw xqlw ri dvvhw m zrxog eh
odujhu wkdq wkh pdujlqdo xwlolw| iurp ex|lqj wkh uvw xqlw ri dvvhw m/ p +V, A p +E,1
Lw pljkw zhoo wudqvsluh wkdw


plq p +V, A   A pd{ p +E,

MM

MM

dqg khqfh wkdw dvvhw m grhv qrw wudgh dw doo lq htxloleulxp1
Wklv vlwxdwlrq fdq eh prvw fohduo| vhhq zkhq wkh ydoxh ri wkh DuurzGheuhx
surplvhv lq vrph vwdwh h{fhhgv wkh vdoydjh ydoxh ri doo wkh gxudeoh jrrgv fduulhg
ryhu lqwr wkdw vwdwh1 Lw lv wkhq sk|vlfdoo| lpsrvvleoh wr froodwhudol}h hyhu| vrfldoo|
xvhixo surplvh xs wr wkh srlqw wkdw hyhu| gholyhu| lv jxdudqwhhg zlwkrxw h{fhswlrq1
Wkh pdunhw v|vwhp/ wkurxjk lwv htxloleudwlqj phfkdqlvp/ pxvw qg d zd| wr udwlrq
wkh txdqwlw| ri surplvhv1 Wklv udwlrqlqj lv dfklhyhg e| d vfduflw| ri froodwhudo1 Wkh
uhvxowlqj zhgjh ehwzhhq wkh ex|lqj pdujlqdo xwlolw| ri hdfk dvvhw dqg wkh vhoolqj
pdujlqdo xwlolw| ri wkh dvvhw/ krzhyhu/ qrw rqo| vhuyhv wr olplw wkh txdqwlw| ri hdfk
surplvh/ exw pruh gudpdwlfdoo|/ lw fkrnhv r prvw surplvhv dowrjhwkhu/ vr wkdw wkh
vxevhw ri dvvhwv wkdw duh dfwxdoo| wudghg lv hqgrjhqrxv dqg srwhqwldoo| pxfk vpdoohu
wkdq wkh vhw ri dydlodeoh dvvhwv1
4;

7u = d  43f j ri srwhqwldo surplvhv/ uhvwulfwhg
Frqvlghu d vhw  @ id 5 ]n
r
wr lqwhjhu frruglqdwhv1 Qrwh wkdw  lv d qlwh vhw/ exw lw lqfoxghv yluwxdoo| hyhu|
frqfhlydeoh surplvh +vlqfh rqo| wkh uhodwlyh vl}h ri wkh surplvhv pdwwhu,1 Ohw F @
u  ] u  ] u = f  43ff j eh d qlwh vhw ri +yluwxdoo|, doo srwhqwldo
i+f` > fu > f , 5 ]n
n
n

froodwhudo ohyhov1 Zh fdq wkhq wdnh M @   F1 Lq htxloleulxp doo ri wkhvh pdq| dvvhwv
zloo eh sulfhg/ exw rqo| d yhu| ihz ri wkhp zloo dfwxdoo| eh wudghg1 Wkh uhvw zloo qrw
eh revhuydeoh lq wkh pdunhwsodfh/ dqg wkhuhiruh wkh dsshdudqfh zloo eh jlyhq ri pdq|
plvvlqj pdunhwv1 Wkh xqwudghg dvvhwv zloo olh grupdqw qrw ehfdxvh wkhlu surplvhv
duh luuhohydqw wr vsuhdglqj ulvn h!flhqwo|/ exw ehfdxvh wkh vfdufh froodwhudo grhv qrw
shuplw pruh wudgh1
Lw zrxog eh lqwhuhvwlqj wr fdwdorjxh wkh uxohv e| zklfk wkh pdunhw lpsolflwo|
fkrrvhv rqh surplvh ryhu dqrwkhu/ ru rqh ohyho ri froodwhudo ryhu dqrwkhu1 Wklv lvvxh
lv pruh ixoo| ghyhorshg lq Jhdqdnrsorv]dphGxeh| ^4<<8`/ exw ohw xv qrwh vrph
wklqjv khuh1 Wkh hdvlhvw zd| ri hfrqrpl}lqj rq froodwhudo lv e| doorzlqj ghidxow lq
vrph vwdwhv ri qdwxuh1 Pruhryhu/ li rqh yhfwru ri froodwhudov jxdudqwhhv ixoo gholyhu|
lq hyhu| vwdwh ri qdwxuh/ wkhuh lv qr srlqw lq wudglqj wkh vdph surplvh froodwhudol}hg
e| juhdwhu ohyhov ri froodwhudo1 Ilqdoo|/ li d yhfwru ri surplvhv lv yhu| glhuhqw iurp
wkh yhfwru ri lwv froodwhudo ydoxhv dfurvv wkh vwdwhv ri qdwxuh/ wkh dvvhw lv qrw zhoo
gudzq1 Lq vrph vwdwhv wkhuh zloo eh wrr pxfk froodwhudo/ dqg lq rwkhuv qrw hqrxjk1
Rqh pljkw vxvshfw wkdw vxfk dq dvvhw zrxog dovr qrw eh wudghg1 Wkh jhqhudo sulqflsoh
lv wkdw wkh pdunhw fkrrvhv dvvhwv wkdw duh dv h!flhqw dv srvvleoh/ jlyhq wkh sulfhv1
Zh pdnh wklv suhflvh lq wkh qh{w vhfwlrq1
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Frqvwudlqhg H!flhqf|

Lw lv wr eh h{shfwhg wkdw dq lqfuhdvh lq dydlodeoh froodwhudo/ hlwkhu wkurxjk dq lp0
suryhphqw lq wkh ohjdo v|vwhp +h1j1/ eruurzhu khog froodwhudo,/ ru wkurxjk wkh lqfuhdvhg
gxudelolw| ri jrrgv/ zloo eh zhoiduh lpsurylqj1 Pruh vxewo|/ zh pljkw zrqghu zkhwkhu
jryhuqphqw lqwhuyhqwlrq frxog lpsuryh wkh ixqfwlrqlqj ri qdqfldo pdunhwv jlyhq d
{hg ohyho ri dydlodeoh froodwhudo1 Diwhu doo/ wkh xqdydlodelolw| ri froodwhudo pljkw fuh0
dwh d zhgjh wkdw suhyhqwv djhqwv iurp wudglqj wkh surplvhv lq M wkdw zrxog ohdg wr
d Sduhwr lpsurylqj vkdulqj ri ixwxuh ulvnv1 Li wkh jryhuqphqw wudqvihuuhg zhdowk wr
wkrvh djhqwv xqdeoh wr drug froodwhudo/ ru vxevlgl}hg vrph pdunhw wr pdnh lw hdvlhu
wr jhw froodwhudo/ frxog wkh jhqhudo zhoiduh eh lpsuryhgB Zkdw li wkh jryhuqphqw
surklelwhg wudgh lq dvvhwv zlwk orz froodwhudo ohyhovB Wkh dqvzhu/ vxusulvlqjo|/ lv qr/
dw ohdvw xqghu vrph lpsruwdqw uhvwulfwlrqv1
Frqvwudlqhg H!flhqf| Wkhruhp +Jhdqdnrsorv]dphGxeh|/ 4<<8, Hdfk
froodwhudo htxloleulxp lv Sduhwr h!flhqw dprqj wkh doorfdwlrqv zklfk +4, duh ihdvleoh
dqg +5, jlyhq zkdwhyhu shulrg 3 ghflvlrqv duh dvvljqhg/ uhvshfw hdfk djhqw*v exgjhw
vhw dw hyhu| vwdwh v dw wlph 4 dw wkh rog htxloleulxp sulfhv/ dqg +6, dvvxph djhqwv zloo
gholyhu qr pruh rq wkhlu dvvhw surplvhv wkdq wkh| kdyh wr/ qdpho| wkh plqlpxp ri
wkh surplvh dqg wkh ydoxh ri wkh froodwhudo sxw xs dw wlph 3/ jlyhq wkh ruljlqdo sulfhv1
Lq sduwlfxodu/ qr pdwwhu krz wkh jryhuqphqw uhglvwulexwhv lqfrph lq shulrg 3/ dqg
4<

wd{hv dqg vxevlgl}hv ydulrxv pdunhwv dw wlph 3/ li lw doorzv pdunhwv wr fohdu rq wkhlu
rzq dw wlph 4/ wkhq zh fdq eh vxuh wkdw li wkh wlph 4 pdunhw fohdulqj uhodwlyh sulfhv duh
wkh vdph dv wkh| zhuh dw wkh rog htxloleulxp/ wkhq wkh qhz doorfdwlrq fdqqrw Sduhwr
grplqdwh wkh rog htxloleulxp doorfdwlrq1 Wklv zloo eh looxvwudwhg lq rxu h{dpsohv1
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Yrodwlolw|/ wkh Glvwulexwlrq ri Zhdowk/ dqg Froodwhudo

Lq dq| jhqhudo hfrqrplf htxloleulxp/ wkh sulfh ri d jrrg ghshqgv rq wkh xwlolwlhv ri wkh
djhqwv dqg wkh glvwulexwlrq ri zhdowk1 Li wkh djhqwv zkr duh irqghvw ri wkh jrrg duh
dovr uhodwlyho| zhdowk|/ wkh jrrg*v sulfh zloo eh sduwlfxoduo| kljk1 Dq| uhglvwulexwlrq
ri zhdowk dzd| iurp wkhvh djhqwv wrzdug djhqwv zkr olnh wkh jrrg ohvv zloo whqg wr
orzhu wkh sulfh ri wkh jrrg1
Wr d odujh h{whqw/ wkh ydoxh ri gxudeoh jrrgv ghshqgv rq wkh h{shfwdwlrqv/ dqg/
zkhq pdunhwv duh lqfrpsohwh/ rq wkh ulvn dyhuvlrq ri srwhqwldo lqyhvwruv/ dv zhoo dv
rq lqwulqvlf xwlolw| iru wkh jrrg1 Wkhvh pxowlsoh ghwhuplqdqwv ri ydoxh pdnh lw txlwh
olnho| wkdw wkhuh zloo eh zlgh glyhujhqfhv lq wkh ydoxdwlrqv glhuhqw djhqwv sxw rq
gxudeoh jrrgv1
Iru h{dpsoh/ idupv lq 4<5< frxog eh wkrxjkw ri dv dq lqyhvwphqw/ dydlodeoh wr
iduphuv dqg edqnhuv/ exw wr iduphuv wkhuh lv d vxshulru lqwulqvlf ydoxh wkdw pdgh lw
vhqvleoh iru wkhp wr rzq wkhp dqg xvh wkhp dw wkh vdph wlph1 Vlqfh wkh iduphuv glg
qrw kdyh hqrxjk prqh| wr ex| d idup rxwuljkw/ wkh| w|slfdoo| eruurzhg prqh| dqg
xvhg wkh idup dv froodwhudo1 Vlploduo| pruwjdjh ghulydwlyhv lq wkh 4<<3v duh zruwk
pxfk pruh wr lqyhvwruv zkr kdyh wkh whfkqrorj| dqg xqghuvwdqglqj wr khgjh wkhp
wkdq wkh| duh wr wkh dyhudjh lqyhvwru1
Qhhgohvv wr vd|/ wkh ydoxh ri pdq| gxudeoh dvvhwv zloo eh ghwhuplqhg e| wkh
pdujlqdo xwlolwlhv ri wkrvh zkr olnh wkhp wkh prvw1 +Wklv lv olwhudoo| wuxh li rqh
fdqqrw vhoo wkh dvvhw vkruw,1
Vlqfh wkh 4<5< vwrfn pdunhw fudvk lw kdv ehhq zlgho| dujxhg wkdw orz pdujlq
uhtxluhphqwv fdq lqfuhdvh wkh yrodwlolw| ri vwrfn sulfhv1 Wkh dujxphqw lv xvxdoo| ri
wkh iroorzlqj nlqg= zkhq wkhuh lv edg qhzv derxw wkh vwrfnv/ pdujlqv duh fdoohg dqg
wkh djhqwv zkr eruurzhg djdlqvw wkh vwrfnv duh irufhg wr sxw wkhp rq wkh pdunhw/
zklfk orzhuv wkhlu sulfhv vwloo ixuwkhu1
Wkh wurxeoh zlwk wklv dujxphqw lv wkdw lw grhv qrw txlwh jr idu hqrxjk1 Lq jhqhudo
htxloleulxp wkhru|/ hyhu| dvvhw dqg frpprglw| lv iru vdoh dw hyhu| prphqw1 Khqfh
wkh fuxfldo vwhs lq zklfk wkh eruurzhuv duh irufhg wr sxw wkh froodwhudo xs iru vdoh kdv
e| lwvhoi qr elwh1 Rq wkh rwkhu kdqg wkh dujxphqw lv h{dfwo| rq wkh uljkw wudfn1
Zh dujxh wkdw lqghhg xvlqj krxvhv ru vwrfnv/ ru pruwjdjh ghulydwlyhv dv froodwhudo
iru ordqv +l1h1/ doorzlqj wkhp wr eh erxjkw rq pdujlq, pdnhv wkhlu sulfhv pruh yrodwloh1
Wkh uhdvrq lv wkdw wkrvh djhqwv zlwk wkh prvw rswlplvwlf ylhz ri wkh dvvhwv* ixwxuh
ydoxhv/ ru vlpso| wkh kljkhvw pdujlqdo xwlolw| iru wkhlu vhuylfhv/ zloo eh hqdeohg e|
ex|lqj rq pdujlq wr krog d odujhu iudfwlrq ri wkhp wkdq wkh| frxog kdyh drughg
rwkhuzlvh1
Wkh lqlwldo sulfh ri wkrvh dvvhwv zloo eh pxfk kljkhu wkdq li wkh| frxog qrw eh
xvhg dv froodwhudo iru wzr uhdvrqv= hyhu| djhqw fdq drug wr sd| pruh iru wkhp e|
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surplvlqj ixwxuh zhdowk/ dqg vhfrqg/ wkh pdujlqdo ex|hu zloo whqg wr eh vrpherg|
zlwk d kljkhu pdujlqdo xwlolw| iru wkh dvvhw wkdq zrxog rwkhuzlvh eh wkh fdvh1
Dv d uhvxow ri wkh pdujlq sxufkdvhv/ wkh lqyhvwphqw e| wkh rswlplvwlf djhqwv lv
juhdwo| ohyhudjhg1 Zkhq wkh dvvhw ulvhv lq ydoxh/ wkhvh djhqwv gr h{fhhglqjo| zhoo/ dqg
zkhq wkh dvvhw idoov lq sulfh/ wkhvh djhqwv gr h{fhhglqjo| edgo|1 Wkxv rq edg qhzv
wkh vwrfn sulfh idoov iru wzr uhdvrqv= wkh qhzv lwvhoi fdxvhv hyhu|rqh wr ydoxh lw ohvv/
dqg wklv orzhu ydoxdwlrq fdxvhv d uhglvwulexwlrq ri zhdowk dzd| iurp wkh rswlplvwv
dqg wrzdug wkh shvvlplvwv zkr glg qrw ex| rq pdujlq1 Wkh pdujlqdo ex|hu ri wkh
vwrfn lv wkhuhiruh olnho| wr eh vrphrqh ohvv rswlplvwlf wkdq zrxog kdyh ehhq wkh fdvh
kdg wkh vwrfn qrw ehhq sxufkdvhg rq pdujlq/ dqg wkh lqfrph uhglvwulexwlrq qrw ehhq
vr vhyhuh1 Wkxv wkh idoo lq sulfh lv olnho| wr eh pruh vhyhuh wkdq li wkh vwrfn frxog qrw
kdyh ehhq sxufkdvhg rq pdujlq1
Wkh surshuwlhv ri froodwhudo htxloleulxp duh looxvwudwhg lq wzr h{dpsohv1

:

H{dpsoh= Eruurzlqj Dfurvv Wlph

Zh frqvlghu dq h{dpsoh zlwk wzr djhqwv5 K @ iD> Ej/ wzr wlph shulrgv/ dqg wzr
jrrgv I +irrg, dqg K +krxvlqj, lq hdfk shulrg1 Iru qrz zh vkdoo vxssrvh wkdw wkhuh
lv rqo| rqh vwdwh ri qdwxuh lq wkh odvw shulrg1
Zh vxssrvh wkdw irrg lv frpsohwho| shulvkdeoh/ zkloh
lv shuihfwo| gxudeoh1

 krxvlqj
Wkxv wkh frqvxpswlrq0gxudelolw| whfkqrorj| lv \f @ ff f / phdqlqj wkdw 4 xqlw ri
I ehfrphv 3 xqlwv ri erwk jrrgv/ dqg 4 xqlw ri K ehfrphv 4 xqlw ri K lq shulrg 41
Zh vxssrvh wkdw djhqw E olnhv olylqj lq d krxvh pxfk pruh wkdq djhqw D/
x +{f8 > {fM > {8 > {M , @ {f8 . {fM . {8 . {M >
x +{f8 > {fM > {8 > {M , @ <{f8  5{2f8 . 48{fM . {8 . 48{M =
Ixuwkhupruh/ zh vxssrvh wkdw wkh hqgrzphqwv duh vxfk wkdw djhqw E lv yhu| srru
lq wkh hduo| shulrg/ exw zhdowk| odwhu/ zkloh djhqw D rzqv wkh krxvlqj vwrfn
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DuurzGheuhx Htxloleulxp

Li zh kdg frpsohwh dvvhw pdunhwv/ vr wkdw M @ iD8 > DM j> zlwk lqqlwh ghidxow
shqdowlhv dqg qr froodwhudo uhtxluhphqwv/ wkhq lw lv hdv| wr vhh wkdw wkhuh zrxog eh d
xqltxh htxloleulxp +lq xwlolw| sd|rv,=
s @ +sf8 > sfM > s8 > sM , @ +4> 63> 4> 48,>  @ +4> 48,
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5
Lq rughu wr pdlqwdlq rxu k|srwkhvlv ri pdq| djhqwv/ zh vkdoo dfwxdoo| vxssrvh wkdw wkhuh duh d
juhdw pdq| djhqwv ri w|sh / dqg wkh vdph odujh qxpehu ri djhqwv ri w|sh 1 Djhqwv ri wkh vdph
w|sh zloo wdnh lghqwlfdo dfwlrqv1
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Krxvlqj kdv d yhu| kljk sulfh lq shulrg 3 ehfdxvh lw lv d gxudeoh jrrg zklfk
surylghv d orw ri xwlolw| wr djhqw E lq shulrg 3 dqg lq shulrg 41 Hyhq wkrxjk djhqw E
lv uhodwlyho| srru lq shulrg 3/ kh fdq drug wr sd| wkh kljk sulfh ri 63 iru wkh krxvh
ehfdxvh kh fdq vhoo d surplvh wr gholyhu 5; xqlwv ri irrg lq shulrg 4 iru d sulfh ri 5;
wrgd|/ zklfk kh wkhq uhsd|v rxw ri klv hqgrzphqw ri irrg lq shulrg 41 Wkh sulfh ri
krxvlqj qdwxudoo| idoov ryhu wlph dv lw djhv1 Wkh idfw wkdw wkh uhodwlyh hqgrzphqwv ri
D dqg E fkdqjh ryhu wlph kdv qr ehdulqj rq wkh xfwxdwlrq ri krxvlqj sulfhv1
Qrwlfh wkdw wkh htxloleulxp lv zhoiduh h!flhqw= wkh djhqwv zkr prvw olnh krxvlqj
rzq wkh zkroh krxvlqj vwrfn1

:15

JHL Htxloleulxp

Vxssrvh qrz wkdw lqvwhdg ri wkh wzr DuurzGheuhx
vwdwh frqwlqjhqw frpprglw|

dvvhwv wkhuh lv mxvw wkh uvw dvvhw D @ f zklfk surplvhv 4 xqlw ri irrg lq shulrg 4/
dqg qr krxvlqj1 Vxssrvh lq dgglwlrq wkdw wkhuh duh lqqlwh ghidxow shqdowlhv iru wklv
dvvhw/ vr wkdw ixoo gholyhu| lv dvvxuhg hyhq zlwk qr froodwhudo1 Dv Duurz ^4<86` srlqwhg
rxw/ vlqfh wkhuh duh dv pdq| dvvhwv dv vwdwhv ri qdwxuh/ wkh JHL htxloleulxp doorfdwlrq
zloo eh lghqwlfdo wr wkh DuurzGheuhx doorfdwlrq frpsxwhg deryh1 Wr ghvfuleh wkh
htxloleulxp/ zh qhhg rqo| dgg wr wkh DuurzGheuhx htxloleulxp wkh sruwirolr wudghv
 @ 5;> * @ 3>  @ 3> * @ 5;= Wkh glhuhqfh ehwzhhq DuurzGheuhx htxloleulxp
dqg JHL htxloleulxp zloo qrw hphujh xqwlo wkhuh duh pruh vwdwhv wkdq dvvhwv1

:16

Qr Froodwhudo dqg qr Shqdowlhv Htxloleulxp/
l1h1/ Dvvhwohvv Htxloleulxp

Zlwkrxw wkh vrsklvwlfdwhg qdqfldo duudqjhphqwv lqyroyhg zlwk froodwhudo ru ghidxow
shqdowlhv/ wkhuh zrxog eh qrwklqj wr lqgxfh djhqwv wr nhhs wkhlu surplvhv1 Uhfrjql}0
lqj wklv/ wkh pdunhw zrxog vhw sulfhv   @ 3 iru doo wkh dvvhwv1 Djhqwv zrxog wkhuhiruh
qrw eh deoh wr eruurz dq| prqh|1 Wkxv djhqwv ri w|sh E/ ghvslwh wkhlu juhdw ghvluh
wr olyh lq krxvlqj/ dqg juhdw zhdowk lq shulrg 4/ zrxog qrw eh deoh wr sxufkdvh pxfk
krxvlqj lq wkh lqlwldo shulrg1 Djdlq lw lv hdv| wr fdofxodwh wkh xqltxh htxloleulxp=
 @ 3
s @ +sf8 > sfM > s8 > sM , @ +4> 49> 4> 48,>
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Djhqw D/ uhdol}lqj wkdw kh fdq vhoo wkh krxvh iru 48 lq shulrg 4/ lv hhfwlyho| sd|lqj
rqo| 49  48 @ 4 wr kdyh d krxvh lq shulrg 3/ dqg lv wkhuhiruh lqglhuhqw wr krz pxfk
krxvlqj kh frqvxphv lq shulrg 31 Djhqwv ri w|sh E/ rq wkh rwkhu kdqg/ vshqg wkhlu
dydlodeoh zhdowk dw wlph 3 rq krxvlqj xqwlo wkhlu pdujlqdo xwlolw| ri frqvxpswlrq ri
{f8 ulvhv wr Sf / zklfk lv wkh pdujlqdo xwlolw| ri rzqlqj dq h{wud groodu*v zruwk ri
krxvlqj vwrfn dw wlph 31 +Wkh pdujlqdo xwlolw| ri dq h{wud xqlw ri krxvlqj lv zruwk
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48 . 48/ dqg dw d frvw ri '49 wklv phdqv pdujlqdo xwlolw| ri 63249 shu groodu,1 Wkdw
f
D.

rffxuv zkhq <  7{
f8 @ S / wkdw lv/ zkhq {f8 @ 2 1
Wkh dvvhwohvv htxloleulxp lv Sduhwr lqihulru/ vlqfh wkh djhqwv ri w|sh E gr qrw jhw
wr frqvxph wkh exon ri wkh krxvlqj vwrfn hyhq wkrxjk lw pdwwhuv uhodwlyho| pruh wr
wkhp1 Wkh| vlpso| fdqqrw xvh wkhlu odvw shulrg zhdowk wr frppdqg pruh ex|lqj
srzhu ryhu wkh lqlwldo shulrg krxvlqj vwrfn1 Iru wkh vdph uhdvrq wkh sulfh ri krxvlqj
lq wkh uvw shulrg lv pxfk orzhu lq wklv htxloleulxp wkdq lw lv lq DuurzGheuhx
htxloleulxp1

:17

Froodwhudo Htxloleulxp

Zh qrz lqwurgxfh wkh srvvlelolw| ri froodwhudo lq d zruog zkhuh wkhuh duh qr shqdowlhv1
Dv lq wkh JHL prgho/ zh dvvxph wkhuh lv rqo| rqh dvvhw m wkdw surplvhv rqh xqlw
ri irrg lq shulrg 4 dqg qrwklqj hovh1 Zh vxssrvh wkdw wkh froodwhudo uhtxluhphqw

6
iru hdfk
 ri dvvhw m lv D xqlw ri krxvlqj dqg wkh eruurzhu krogv wkh froodwhudo/
 xqlw
F @ f / Fu @ F` @ ff 1 Zh dovr vxssrvh wkdw eruurzhu khog froodwhudo kdv wkh
D
 
vdph gxudelolw| dv frqvxpswlrq \ @ \f @ ff f 1 Wkh xqltxh htxloleulxp lv wkhq=
  @ 4>
s @ +sf8 > sfM > s8 > sM , @ +4> 4;> 4> 48,>
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x @ 8;> x @ :5=

Djhqw E eruurzv 48 xqlwv ri {f8 dqg xvhv wkh 48 xqlwv ri {f8 soxv 6 kh rzqv klpvhoi wr
ex| 4 xqlw ri {fM / zklfk kh xvhv dv froodwhudo rq wkh ordq1 Kh uhwxuqv 48 xqlwv ri {8
lq shulrg 4/ zklfk lv suhflvho| wkh ydoxh ri wkh froodwhudo1 Vlqfh/ dv eruurzhu/ djhqw E
jhwv wr frqvxph wkh krxvlqj vhuylfhv zkloh wkh krxvh lv ehlqj xvhg dv froodwhudo/ kh
jhwv qdo xwlolw| ri :51 Djhqw D vhoov doo klv krxvlqj vwrfn/ vlqfh wkh lpsolflw uhqwdo
ri 6 @ 4;  48 lv pruh wkdq klv pdujlqdo xwlolw| +h{suhvvhg lq whupv ri jrrg I , iru
krxvlqj vhuylfhv iru d vlqjoh shulrg1 Djhqw E lv frqwhqw zlwk sxufkdvlqj h{dfwo| rqh
xqlw ri krxvlqj vwrfn dw wkh lpsolflw uhqwdo ri 6/ vlqfh dw {
f8 @ 4/ klv pdujlqdo xwlolw|
ri frqvxpswlrq ri {f8 lv <  7+4, @ 8/ dqg 8 @ 48@6/ klv pdujlqdo xwlolw| ri d groodu
ri krxvlqj iru d vlqjoh shulrg1 +Uhfdoo wkdw e| jlylqj xs 6 xqlwv ri {f8 kh frxog
hhfwlyho| rzq wkh krxvh iru rqh shulrg1,
Qrwlfh wkdw wkh froodwhudo htxloleulxp lv Sduhwr vxshulru wr wkh dvvhwohvv htxlole0
ulxp/ exw qrw rq wkh Sduhwr iurqwlhu1 Dowkrxjk wkh krxvlqj vwrfn jrhv wr wkh djhqwv
ri w|sh E zkr ydoxh lw wkh prvw/ wkh| duh irufhg wr jlyh xs wrr pxfk irrg frqvxps0
wlrq lq shulrg 3 wr jhw wkh krxvlqj vwrfn1 Wkhlu pdujlqdo xwlolw| ri irrg frqvxpswlrq
6

Lw lv lpsruwdqw wr qrwh wkdw zlwkrxw wkh lqyhqwlrq ri eruurzhu khog froodwhudo +h1j1/ li zh vxssrvhg
froodwhudo kdg wr eh zduhkrxvhg/ wkhuh zrxog eh qr lpsuryhphqw rq wkh dvvhwohvv hfrqrp|1
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lq shulrg 3 uhodwlyh wr shulrg 4 lv kljkhu wkdq wkh djhqwv ri w|sh D1 Erwk frxog eh
pdgh ehwwhu r li wkh w|sh D djhqwv frqvxphg  ohvv lq shulrg 3 dqg @+4  , pruh
lq shulrg 4 zkloh wkh djhqwv ri w|sh E glg wkh uhyhuvh1 Wklv fdqqrw eh duudqjhg lq
wkh froodwhudo hfrqrp| ehfdxvh djhqwv ri w|sh E gr qrw kdyh wkh delolw| wr eruurz
pruh prqh| wkdq '48 ehfdxvh wkh| gr qrw kdyh wkh froodwhudo wr sxw xs iru lw1 Wr
eruurz pruh prqh| wkh| zrxog kdyh wr jhw pruh krxvlqj wr xvh dv froodwhudo/ zklfk
wkh| frxog rqo| gr li wkh| jdyh xs vwloo pruh irrg frqvxpswlrq lq wlph 31
Wkh gl!fxow| ri eruurzlqj zkhq froodwhudo pxvw eh sxw xs nhhsv wkh sulfh ri wkh
gxudeoh krxvlqj grzq wr 4;/ deryh wkh dvvhwohvv sulfh exw zhoo ehorz wkh Duurz
Gheuhx sulfh1 Hyhq wkrxjk wkhuh lv qr ghidxow lq wkh froodwhudo htxloleulxp/ wkh
vkdgrz ri ghidxow gudpdwlfdoo| fkdqjhv wkh htxloleulxp1 Wkh lqfrqyhqlhqfh ri sxwwlqj
xs froodwhudo fxwv wkh eruurzlqj grzq iurp 5; wr 481

UA
Arrow-Debreu equilibrium
Collateral equilibrium

Assetless equilibrium

UB
Lw lv lqwhuhvwlqj wr revhuyh wkdw dowkrxjk qhlwkhu wkh dvvhwohvv htxloleulxp qru wkh
froodwhudo htxloleulxp lv Sduhwr h!flhqw/ qhlwkhu lv grplqdwhg e| wkh DuurzGheuhx
htxloleulxp1 Wkh E djhqwv zkr duh ex|huv ri gxudeoh jrrgv duh sdudgr{lfdoo| khoshg
e| olplwdwlrqv lq wkh dvvhw pdunhwv ehfdxvh wkhq wkh| fdqqrw eruurz dv hdvlo|/ vr wkh|
fdqqrw frpshwh zlwk hdfk rwkhu dv hufho| ryhu wkh krxvlqj vwrfn/ khqfh wkh sulfh lv
orzhu/ khqfh wkh| hqg xs ehwwhu r1 Lq jhqhudo lw lv wkh rzqhuv ri gxudeoh jrrgv zkr
zloo kdyh wkh prvw wr jdlq e| orrvhqlqj fuhglw frqwurov1
:1714

Hqgrjhqrxv Froodwhudo Uhtxluhphqwv

Zh fdq h{whqg rxu h{dpsoh e| dgglqj pruh dvvhwv m wkdw surplvh wkh vdph 4 xqlw ri
irrg lq shulrg 4/ exw zklfk uhtxluh 4@m xqlwv ri krxvlqj dv eruurzhu khog froodwhudo1
Vd| M @ i4> ===> 43f j= +Zlwk wklv qrwdwlrq/ rxu suhylrxv hfrqrp| frqvlvwhg ri d vlqjoh
dvvhw/ qdpho| m @ 481, D froodwhudo htxloleulxp zloo qrz kdyh wr vshfli| d sulfh
  iru hdfk ri wkhvh dvvhwv m1 Lw lv hdv| wr vhh wkdw wkh htxloleulxp lv hvvhqwldoo|
xqltxh=   @ plqi4> 48@mj= Hdfk dvvhw m ? 48 irufhv djhqwv wr sxw xs pruh wkdq
4248wk ri d krxvh dv froodwhudo iru hdfk xqlw ri irrg rzhg/ dqg khqfh zloo qrw eh
wudghg/ vlqfh lw ihwfkhv qr kljkhu sulfh wkdq m @ 48 dqg fdxvhv wkh eruurzhuvhoohu
dgglwlrqdo kdugvkls1 Dvvhwv m A 48 zklfk hqdeoh eruurzhuv wr sxw xs ohvv froodwhudo
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ihwfk sursruwlrqdwho| orzhu sulfhv/ dqg khqfh dprxqw wr h{dfwo| wkh vdph dvvhwv dv
m @ 481 Wkxv zh vhh wkdw wkh pdunhw irufhv ri vxsso| dqg ghpdqg slfn rxw ri wkh
pxowlsolflw| ri dvvhwv d vlqjoh rqh zklfk djhqwv wudgh1 Wkh rwkhuv duh doo sulfhg/ exw
qrw wudghg1

;

H{dpsoh= Eruurzlqj Dfurvv Vwdwhv ri Qdwxuh/ zlwk
Ghidxow

Zh frqvlghu doprvw wkh vdph hfrqrp| dv ehiruh/ zlwk wzr djhqwv D dqg E/ dqg wzr
jrrgv I +irrg, dqg K +krxvlqj, lq hdfk shulrg1 Exw qrz zh vxssrvh wkdw wkhuh duh
wzr vwdwhv ri qdwxuh v @ 4 dqg 5 lq shulrg 41 Wkh h{wud vwdwh doorzv iru xqfhuwdlqw| dqg
shuplwv d glvwlqfwlrq ehwzhhq frpsohwh pdunhwv dqg JHL htxloleulxp1 Wkh h{dpsoh
wxuqv rq wkh dvvxpswlrq wkdw lq vwdwh 5 djhqwv ri w|sh E kdyh vpdoohu hqgrzphqwv
wkdq lq vwdwh 41 Wklv remhfwlyh fkdqjh lq wkh hfrqrp| zrxog whqg wr orzhu wkh
sulfh iru krxvhv lq vwdwh 5/ vlqfh lw lv djhqwv ri w|sh E zkr hvshfldoo| olnh krxvhv1 Wkh
lqwhuhvwlqj skhqrphqrq looxvwudwhg lq wklv h{dpsoh lv wkdw wkh gurs lq vwdwh 5 krxvlqj
sulfhv lv pxfk juhdwhu lq wkh JHL htxloleulxp dqg wkh froodwhudo htxloleulxp wkdq lw
lv lq hlwkhu wkh frpsohwh pdunhwv htxloleulxp ru wkh dvvhwohvv htxloleulxp1 Wkh sulfh
yrodwlolw| lv ohvv lq wkh froodwhudo htxloleulxp wkdq lq wkh JHL htxloleulxp/ dqg zhoiduh
lv kljkhu1
Dv ehiruh/ zh vxssrvh wkdw irrg lv frpsohwho| shulvkdeoh dqg krxvlqj lv shuihfwo|
gxudeoh/
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phdqlqj wkdw 4 xqlw ri I ehfrphv 3 xqlwv ri erwk jrrgv/ dqg 4 xqlw ri K ehfrphv 4
xqlw ri K/ lq erwk vwdwhv lq shulrg 41
Zh dvvxph
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Ixuwkhupruh/ zh vxssrvh wkdw
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Wr frpsohwh
wkh prgho/ zh vxssrvh dv ehiruh wkdw wkhuh lv rqh dvvhw D zlwk

Dr @ f / ;v 5 V surplvlqj rqh xqlw ri jrrg I
 lq hyhu| vwdwh v @ 4 dqg 51 Zh

vxssrvh wkdw wkh froodwhudo uhtxluhphqw lv F @ f / dv ehiruh/ dqg wkdw eruurzhu
D
 
khog krxvhv duh shuihfwo| gxudeoh \r @ ff f iru v @ 4> 51
Lw wxuqv rxw wkdw lw lv yhu| hdv| wr fdofxodwh wkh ydulrxv htxloleuld iru duelwudu| %1
58
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DuurzGheuhx Htxloleulxp

Wkh xqltxh +lq xwlolw| sd|rv, DuurzGheuhx htxloleulxp lv=
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Qrwlfh wkdw djhqw E wudqvihuv zhdowk iurp shulrg 4 edfn wr shulrg 3 +l1h1/ kh eruurzv,/
dqg dovr wudqvihuv zhdowk iurp vwdwh 4 wr vwdwh 51 Wkh juhdw gurs lq djhqw E zhdowk
lq vwdwh 5 kdv d vpdoo hhfw rq wkh hfrqrp| +li % lv qrw wrr odujh,1 Wkh uhdvrq lv wkdw
zlwk wkh frpsohwh pdunhwv/ djhqw E lv deoh wr frpsohwho| lqvxuh klpvhoi djdlqvw wklv
orvv lq zhdowk1 Wkh sulfh ri wkh gxudeoh jrrg krxvlqj grhv qrw fkdqjh dw doo1 Wkh
rqo| hhfw lv d glplqxwlrq lq xwlolw| iru djhqwv ri w|sh E uh hfwlqj wkh suredelolw|
wkdw wkhlu zhdowk pljkw eh vpdoohu1 Wkh| duh irufhg wr iruhjr pruh frqvxpswlrq lq
vwdwh 4 lq rughu wr lqvxuh djdlqvw wklv hyhqwxdolw|1
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Qr0Froodwhudo dqg Qr0Shqdowlhv/ Htxloleulxp/
l1h1/ Dvvhwohvv Htxloleulxp
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Lq wkh dvvhwohvv htxloleulxp wkhuh lv d odujh gurs iurp 48 wr 6=9 lq wkh sulfh ri wkh
gxudeoh jrrg lq vwdwh 5 ehfdxvh wkh djhqwv ri w|sh E fdqqrw lqvxuh djdlqvw wkhlu orvv
ri zhdowk1 Wkh| fduu| ryhu sduw ri wkh krxvlqj vwrfn/ dqg lq vwdwh 5 vshqg doo wkhlu
zhdowk dftxlulqj pruh krxvlqj1

;16

Froodwhudo Htxloleulxp

Zh fdq h{dfwo| fdofxodwh wkh xqltxh froodwhudo htxloleulxp e| qrwlqj wkdw djhqwv ri
w|sh E zloo ghidxow lq vwdwh 5 dqg wkhq vshqg doo ri wkhlu hqgrzphqw h
28 rq jrrg
5K/ jlylqj d sulfh s2M @ 61 Wkh dvvhw sulfh lv wkhq   @ +4%, . % D
59
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Wr vhh wkdw wklv lv wkh fruuhfw htxloleulxp/ qrwh wkdw djhqw E fdq vhoo 48 xqlwv ri
dvvhw m lq shulrg 3/ xvh wkh prqh| +4  eD %,48 @ 48  45% kh uhfhlyhv lq h{fkdqjh/
soxv wkuhh xqlwv ri 3I iurp klv hqgrzphqw wr sxufkdvh rqh krxvlqj xqlw/ zklfk jlyhv
klp frqvxpswlrq xwlolw| lq shulrg 3 ri 48 dqg hqdeohv klp wr sxw xs wkh zkroh ri
wkh qhfhvvdu| froodwhudo iru klv ordq1 Wkxv rq wkh pdujlq/ 6 xqlwv ri jrrg 3I fdq eh
wudqviruphg lqwr 48 xwlohv1 Exw wkh pdujlqdo xwlolw| ri frqvxpswlrq ri jrrg 3I lv
dovr <  7{
f8 @ 8=
;1614

H{fhvv Yrodwlolw|

Rqh vwulnlqj dvshfw ri wklv h{dpsoh lv wkdw wkh yrodwlolw| ri krxvlqj sulfhv lv pxfk
kljkhu zkhq wkhuh lv vfdufh froodwhudo wkdq zkhq wkhuh duh frpsohwh pdunhwv ru wrwdoo|
lqfrpsohwh pdunhwv1 Zkhq wkh krxvlqj vwrfn fdq eh sxufkdvhg rq pdujlq +l1h1/ xvhg
dv froodwhudo,/ djhqwv ri w|sh E duh hqdeohg wr sxufkdvh wkh hqwluh krxvlqj vwrfn/
udlvlqj lwv sulfh iurp 49 +zkhuh lw zrxog kdyh ehhq zlwkrxw froodwhudo, wr 4;1 Lq
wkh edg vwdwh wkhvh djhqwv ghidxow dqg doo wkhlu kroglqjv ri wkh krxvlqj vwrfn duh
vhl}hg1 Dowkrxjk wkh| hqg xs ex|lqj edfn wkh hqwluh krxvlqj vwrfn/ wkhlu zhdowk lv
vr ghsohwhg wkdw wkh| fdq rqo| elg xs wkh krxvlqj sulfhv wr 61
Zkhq wkhuh lv qr froodwhudo wkh djhqwv ri w|sh E fdq drug wr sxufkdvh rqo| d
iudfwlrq  @ :4@+65,+49, ri wkh krxvlqj vwrfn dw wlph 31 Exw wkh| rzq wkdw vkduh
iuhh dqg fohdu ri dq| ghewv1 Wkxv zkhq edg qhzv frphv/ wkh| gr qrw orvh dq| pruh
rq dffrxqw ri sdvw ghewv1 Wkh| fdq dsso| wkhlu zhdowk wr sxufkdvlqj wkh uhpdlqlqj
4 ri wkh krxvlqj vwrfn/ zklfk irufhv wkh sulfh xs wr dssur{lpdwho| 6=91 Wkxv zkhq
wkhuh lv qr froodwhudo +dqg qr rwkhu shqdow| iru ghidxowlqj,/ wkh krxvlqj sulfhv duh
qhyhu dv kljk qru qhyhu dv orz dv zkhq wkh krxvlqj vwrfn fdq eh xvhg dv froodwhudo1
Wkh yrodwlolw| frxog kdyh ehhq hyhq pruh h{wuhph li djhqwv frxog qrw zdon hqwluho|
dzd| iurp wkhlu ghewv diwhu wkhlu froodwhudo zdv vhl}hg1 Lq wkdw fdvh djhqwv ri w|sh
E zrxog orvh hyhq pruh zhdowk lq vwdwh 5/ dqg wkh sulfh ri krxvlqj zrxog gurs vwloo
ixuwkhu1 Ri frxuvh dqwlflsdwlqj wklv ixuwkhu orvv ri zhdowk/ djhqwv ri w|sh E zrxog
suredeo| eruurz ohvv/ exw wkdw zrxog plwljdwh dqg qrw suhyhqw wkhlu zhdowk iurp
jrlqj grzq/ dw ohdvw iru urexvw h{dpsohv1 Zh ghprqvwudwh wklv lq rxu qh{w h{dpsoh
ri JHL htxloleulxp1

5:
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Hqgrjhqrxv Froodwhudo dqg Hqgrjhqrxv Dvvhwv

Frqvlghu djdlq wkh froodwhudo h{dpsoh/ exw zlwk dvvhwv D / iru m @ 4> ===> M/ ghqhg
dv ehiruh vr wkdw hdfk dvvhw m surplvhv 4 xqlw ri jrrg vI lq hdfk vwdwh v @ 4> 5/ dqg
uhtxluhv 4@m xqlwv ri jrrg 3K dv eruurzhu0khog froodwhudo1 Dq| dvvhw m zlwk m ? 48
lv pruh vhfxuh wkdq dvvhw DD / sd|lqj wkh vdph dprxqw lq vwdwh 4 dqg vwulfwo| pruh
lq vwdwh 51 Wkh txhvwlrq lv/ zloo ohqghuv lqvlvw rq wkh pruh vhfxuh dvvhwv/ ru zloo wkh|
eh frqwhqw lq htxloleulxp wr ordq prqh| rq whupv wkdw duh pruh olnho| wr ohdg wr
ghidxowB
Wkh uhdghu fdq fkhfn wkdw dfwxdoo| wkh xqltxh htxloleulxp ri wklv hqodujhg hfrq0
rp| lv lghqwlfdo wr wkh htxloleulxp zh mxvw fdofxodwhg= qrqh ri wkh dvvhwv m zlwk m ? 48
zloo eh wudghg dw doo/ dqg wkh dvvhwv ri w|sh m A 48 duh lghqwlfdo
Lq
q wrrdvvhw m @q481 r
D
htxloleulxp/ hdfk dvvhw m zloo eh sulfhg dw   @ +4%, plq 4>  . % plq 4>  /
vlqfh dw wklv sulfh djhqwv ri w|sh D duh mxvw lqglhuhqw wr ex|lqj ru qrw ex|lqj wkh
dvvhw1 Iru m A 48/ djhqwv zkr vhoo dvvhw m zloo ghidxow lq erwk vwdwhv dqg vr wkh gholy0
hulhv ri wkh dvvhw duh sursruwlrqdo wr 4@m> khqfh wkhlu sulfhv pxvw eh dv zhoo/ dqg wkh
dvvhwv duh doo hhfwlyho| wkh vdph1 Dq| dvvhw m zlwk m ? 48 zloo eulqj rqo| d plqlvfxoh
lqfuhdvh lq sulfh +li % lv vpdoo,/ exw fdxvh d kxjh lqfrqyhqlhqfh wr djhqwv ri dq| w|sh
zkr pljkw zdqw wr vhoo lw1 Wkxv lw zloo qrw eh wudghg lq htxloleulxp1
Wkxv zh vhh wkdw wkh iuhh pdunhw zloo qrw fkrrvh ohyhov ri froodwhudo zklfk holplqdwh
ghidxow1 Eruurzhuv/ iru reylrxv uhdvrqv/ dqg ohqghuv/ ehfdxvh lw lqfuhdvhv ghpdqg iru
ordqv dqg iru wkh gxudeoh jrrgv wkh| zlvk wr vhoo/ olnh vxusulvlqjo| orz froodwhudo ohyhov1
Zh duh ohiw wr zrqghu zkhwkhu wkh froodwhudo ohyhov duh lq dq| vhqvh rswlpdo iru wkh
hfrqrp|= grhv wkh iuhh pdunhw duudqjh iru wkh rswlpdo dprxqw ri ghidxowB
Lq rxu h{dpsoh zlwk wkh dxjphqwhg olvw ri dvvhwv wkh jryhuqphqw frxog pdqgdwh
wkdw ordqv eh fduulhg rxw rqo| dw d froodwhudo ohyho ri 4247/ wkhuhe| uhgxflqj ghidxow1
Vlqfh wkh uhvxowlqj htxloleulxp zrxog pdlqwdlq wkh vdph sulfh udwlrv ri 4=48 lq vwdwh
4 dqg 4=6 lq vwdwh 5 ehwzhhq wkh wzr jrrgv I dqg K/ rxu frqvwudlqhg h!flhqf|
wkhruhp lpsolhv wkdw wkh uhvxowlqj htxloleulxp frxog qrw Sduhwr grplqdwh wkh ruljlqdo
htxloleulxp dw zklfk wudgh wrrn sodfh h{foxvlyho| dw froodwhudo ohyhov 42481
Rxu wkhruhp vxjjhvwv wkdw wkh iuhh pdunhw grhv qrw h{srvh wklv hfrqrp| wr
xqqhfhvvdu| ulvnv iurp ghidxow1 Krzhyhu/ lw uholhv rq wkh k|srwkhvlv wkdw ixwxuh
uhodwlyh sulfhv duh qrw dhfwhg e| fxuuhqw froodwhudo uhtxluhphqwv1 Lq jhqhudo wklv zloo
suryh wr eh idovh1 Lqghhg/ li wkh froodwhudo uhtxluhphqw zhuh vhw kljk hqrxjk lq rxu
h{dpsoh/ wkhuh zrxog eh qr qdqfldo pdunhw wudqvdfwlrqv/ dqg wkh ixwxuh uhodwlyh
sulfhv zrxog fkdqjh1 Lq wkh h{dpsoh wklv rqo| kxuwv wkh hfrqrp| vwloo pruh/ exw lq
jhqhudo wkh uhodwlyh sulfh fkdqjh fdxvhg e| jryhuqphqw pdqgdwhg/ vwulqjhqw froodwhudo
uhtxluhphqwv/ pd| eh ehqhfldo1
Wkh uhdghu fdq dovr fkhfn wkdw li wzr qhz dvvhwv l +dq Duurz vhfxulw| sd|lqj irrg
rqo| lq vwdwh 4, dqg n+dq
sd|lqj
  irrg rqo|
 lq vwdwh 5, zhuh lqwurgxfhg
 Duurz vhfxulw|

zlwk surplvhv D @ f > D2 @ ff > D& @ ff > D2& @ f / wkhq qr pdwwhu zkdw wkh
froodwhudo uhtxluhphqwv zhuh iru dvvhwv l dqg n/ wkh| zrxog qrw eh wudghg1 Vxssrvh
iru h{dpsoh wkdw zlwkrxw orvv ri jhqhudolw| zh wdnh wkh froodwhudo rq dvvhw l wr eh
4248 krxvlqj xqlwv1 Lwv sulfh zrxog wkhq kdyh wr eh +4  %,= Wkhq dq djhqw frxog
eruurz 48+4  %, xqlwv ri irrg/ sxw xs 6 . 6% xqlwv ri klv rzq hqgrzphqw wr dwwdlq
5;

wkh krxvlqj sulfh ri 4;  45%/ jdlq 48 xwlohv e| olylqj lq wkh krxvh dqg sxwwlqj lw
xs dv froodwhudo wr edfn klv ordq/ dqg dqrwkhu 48% xwlohv iurp olylqj lq wkh krxvh lq
vwdwh 51 Wklv lv qr lpsuryhphqw1 Wkh lghdo duudqjhphqw zrxog eh iru E wr vhoo m dqg
ex| dvvhw l1 Exw D zrxog qhyhu vhoo dvvhw l ehfdxvh kh zrxog qrw zdqw wr sxw xs wkh
froodwhudo/ vlqfh kh jdlqv olwwoh xwlolw| iurp olylqj lq wkh krxvh1 Erwk dvvhwv l dqg n
zdvwh froodwhudo lq wkh vhqvh wkdw wkh gholyhulhv lq vrph vwdwhv duh ohvv wkdq wkh ydoxh
ri wkh froodwhudo wkhuh1 Lq wklv h{dpsoh wkdw vx!fhv wr holplqdwh wkhp iurp wudgh1
Wkxv rxu h{dpsoh dovr looxvwudwhv krz vfdufh froodwhudo udwlrqv wkh qxpehu dqg
nlqg ri surplvhv wkdw dfwxdoo| jhw pdgh lq htxloleulxp1
;1616

Vxshulru Uhwxuqv

Frqvlghu dq lqqlwhvlpdo djhqw ri w|sh E zkr suhvhuyhg zhdowk htxdo wr 83 xqlwv ri
irrg lq vwdwh 5 lqvwhdg ri 6 xqlwv ri irrg1 Wkhq lq vwdwh 5 kh zrxog vshqg doo klv
zhdowk rq krxvlqj/ jhwwlqj d idqwdvwlf uhwxuq rq klv prqh|/ dqg grlqj pxfk ehwwhu
wkdq lq vwdwh 4 hyhq wkrxjk remhfwlyho| vshdnlqj wr klp/ wkh krxvlqj vwrfn zdv qr
glhuhqw1 Ohw xv qrz wu| wr lqwhusuhw wklv sdudeoh1
Wkh djhqwv ri w|sh E duh uhvsrqvleoh iru pdlqwdlqlqj wkh sulfh ri krxvlqj1 Wkh|
pd| fduh pruh derxw krxvlqj ehfdxvh wkh| jhw vshfldo xwlolw| iurp olylqj lq krxvhv/
dv rxu prgho h{solflwo| suhvxphv/ +dqg olnh iduphuv glg iurp idupv lq wkh 4<63v,/
ru ehfdxvh wkh| duh pruh rswlplvwlf derxw wkh ixwxuh ri krxvlqj lq vrph xqprghohg
ixwxuh/ ru ehfdxvh wkh| duh ohvv ulvn dyhuvh derxw wkh ixwxuh/ ru ehfdxvh wkh| nqrz
krz wr khgjh wklv nlqg ri dvvhw ehwwhu wkdq rwkhuv/ dv shukdsv Hoolqjwrq Fdslwdo
Pdqdjhphqw dqg rwkhu khgjh ixqgv gr zlwk uhvshfw wr pruwjdjh ghulydwlyhv1 Qhhgohvv
wr vd|/ d vxgghq gurs lq wkh zhdowk ri wklv fodvv ri shrsoh zloo orzhu wkh sulfh ri krxvlqj
lq wkh vkruw uxq1 Exw dw wkh vdph wlph lw zloo pdnh wkh uhwxuq wr hdfk groodu lqyhvwhg
lq krxvlqj hduq d kljkhu udwh ri uhwxuq1 Li vrpherg| lq wkh fodvv kdv qrw vxhuhg d
zhdowk klw/ wkhq kh fdq hduq d kljkhu wrwdo uhwxuq dv zhoo1 Lqfrpsohwh pdunhwv shuplw
ohyhudjh/ zklfk pdjqli| h{rjhqrxv vkrfnv1 Zh vhh d pruh gudpdwlf h{dpsoh qh{w1
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JHL Htxloleulxp

 
Vxssrvh dv ehiruh wkdw wkhuh lv mxvw rqh dvvhw m zlwk Dr @ f iru hdfk v 5 V>
zklfk surplvhv 4 xqlw ri irrg lq shulrg 4 lq erwk vwdwhv/ dqg qr krxvlqj1 Vxssrvh lq
dgglwlrq wkdw wkhuh duh lqqlwh ghidxow shqdowlhv iru wklv dvvhw/ vr wkdw ixoo gholyhu| lv
uhtxluhg hyhq zlwk qr froodwhudo1
Lw wxuqv rxw uhpdundeo| wkdw wkh sulfh yrodwlolw| ri krxvhv lv hyhq juhdwhu wkdq
zkhq wkhuh zdv froodwhudo1 Wkh uhdvrq lv wkdw lq vwdwh 5 wkh w|sh E djhqwv qrw rqo|
orvh wkhlu krxvlqj vwrfn/ exw vlqfh ghidxow lv qrw shuplwwhg/ wkh| dovr pxvw pdnh xs
doo ri wkhlu ghewv iurp wkhlu hqgrzphqw1 Wklv uhgxfhv wkhlu zhdowk hyhq pruh/ dqg
irufhv w|sh D djhqwv wr ehfrph wkh pdujlqdo ex|huv ri krxvlqj lq vwdwh 5/ zklfk ri
frxuvh orzhuv wkh krxvlqj sulfh doo wkh zd| wr 41 Zh vhh khuh wkh ixoo irufh ri ohyhudjh/
zlwkrxw dq| dpholrudwlqj qrwlrq ri olplwhg oldelolw|1
Ri frxuvh wkh djhqwv ri w|sh D dqg E dqwlflsdwh wkdw doo E*v zhdowk zloo eh
frqvfdwhg lq vwdwh 5 wr sd| wkh ghew/ dqg wklv olplwv wkh dprxqw ri prqh| wkdw E
5<

fdq eruurz dw wlph 31
Wkh sulfh ri wkh dvvhw lv fohduo| 4/ vlqfh gholyhu| lv jxdudqwhhg1 Pruhryhu/ wkh
sulfh ri krxvlqj lq shulrg 3 fdq eh h{suhvvhg h{dfwo| dv 4 . +4  %,48 . %4 @ 49  47%>
vlqfh wkh pdujlqdo ex|hu lq shulrg 3 zloo eh d w|sh D djhqw/ zkr uhdol}hv wkdw kh
jhwv rqo| 4 xwloh iurp wkh krxvh lq shulrg 3 dqg fdq wkhq vhoo lw r dw sulfhv 48 ru
4 lq vwdwhv 4 dqg 5/ uhvshfwlyho|1 Jlyhq wklv sulfh iru wkh dvvhw/ djhqw E zloo uhdol}h
wkdw eruurzlqj lv d juhdw ghdo iru klp dv orqj dv % ? 4@63 dqg kh kdv wkh zhdowk
wr sd| edfn wkh ordq lq wkh odvw shulrg/ vlqfh e| eruurzlqj 4 xqlw ri irrg kh jhwv
63@+49  47%, xwlohv ri frqvxpswlrq dqg jlyhv xs rqo| +4  %,4 . %48 xwlohv lq wkh odvw
shulrg wr sd| edfn wkh ordq1 Wkhuhiruh kh zloo frqwlqxh wr eruurz xqwlo wkh srlqw dw
zklfk kh hqwluho| uxqv rxw ri zhdowk lq vwdwh 51 Wkh forvhg irup irupxod iru wkh uhvw
ri wkh htxloleulxp zlwk % A 3 lv phvv|/ vr zh jlyh dq dssur{lpdwh fdofxodwlrq iru %
yhu| vpdoo1
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Lw lv lqwhuhvwlqj wr qrwh wkdw wkh JHL htxloleulxp lv dovr Sduhwr grplqdwhg e| wkh
froodwhudo htxloleulxp1 +Kdg zh pdgh djhqwv ri w|sh D ulvn dyhuvh wklv zrxog kdyh
ehhq pruh gudpdwlf,1 Wkh uhdvrq lv wkdw zlwk lqqlwh ghidxow shqdowlhv/ wkhuh lv pxfk
ohvv h{lelolw| lq wkh fuhglw pdunhwv/ vlqfh rqfh dq djhqw vhhv wkdw kh fdqqrw sd| r
lq vrph vwdwh/ qr pdwwhu krz xqolnho|/ kh pxvw iruhjr ixuwkhu eruurzlqj17

<

Frqfoxvlrq

Zh kdyh dujxhg wkdw Zdoo Vwuhhw gluhfwv pxfk ri lwv dfwlylw| wr wkh vwuhwfklqj ri
froodwhudo wr fryhu dv pdq| surplvhv dv srvvleoh1 Zh vdz frqfuhwho| lq rxu h{dpsoh
krz pdnlqj pruh froodwhudo dydlodeoh pdgh lw srvvleoh wr pdnh pruh surplvhv/ dqg
lpsuryh vrfldo zhoiduh1 Lw dovr w|slfdoo| lqfuhdvhv wkh sulfhv ri krxvhv1 Shukdsv zlwk
vrph mxvwlfh/ Nlgghu Shderg| fdq fodlp wr kdyh sod|hg d uroh lq wklv hqwhusulvh1
Zh dovr vdz krz wkh vfduflw| ri froodwhudo udwlrqv wkh nlqg ri surplvhv wkdw duh
pdgh/ dqg {hv wkh ohyhov ri froodwhudo wkdw duh uhtxluhg iru dq| jlyhq surplvh1 Wkh
nlqgv ri surplvhv dqg froodwhudo ohyhov wkdw duh wudghg lq wkh pdunhw duh qrw pdgh dw
wkh zklp ri rqh vhoohu olnh Nlgghu Shderg|/ exw duh wkh uhvxow ri irufhv ri vxsso| dqg
ghpdqg1
7

Lqghhg lw lv fohdu wkdw wkhuh lv d glvfrqwlqxlw| lq wkh JHL htxloleulxp/ vlqfh iru 0 ' fc suhvxpdeo|
zh zrxog qrw uhtxluh ixoo gholyhu| lq d vwdwh wkdw kdv }hur suredelolw|/ dqg zh zrxog eh edfn lq wkh
qr xqfhuwdlqw| vlwxdwlrq iurp wkh odvw vhfwlrq lq zklfk zh jrw d ydvwo| glhuhqw htxloleulxp1
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Zh vdz krz lqfrpsohwh pdunhwv ohdgv djhqwv wr ohyhudjh/ zklfk lq vrph vwdwhv
fdq fkdqjh wkh glvwulexwlrq ri lqfrph/ ru pdjqli| fkdqjhv wkdw zrxog kdyh rffxuuhg
dq|zd|1 Zkhq djhqwv kdyh khwhurjhqhrxv ydoxdwlrqv ri gxudeoh dvvhwv/ wkhvh uhglvwul0
exwlrqv ri lqfrph fdq fuhdwh odujh xfwxdwlrqv lq sulfhv1 Lqhylwdeo| wklv lq wxuq zloo
fuhdwh vlwxdwlrqv zkhuh vrph djhqwv kdyh pxfk juhdwhu wkdq qrupdo rssruwxqlwlhv wr
lqyhvw/ dw ohdvw frpsduhg wr wkh rssruwxqlwlhv wkh| pljkw kdyh wdnhq kdg hyhqwv ehhq
glhuhqw/ ru kdg froodwhudo uhtxluhphqwv ehhq glhuhqw1
Wkhuh duh wzr dvshfwv ri wklv lqyhvwljdwlrq wkdw fdoo iru ixuwkhu zrun1 Lq wklv
ohfwxuh L kdyh suhvxphg wkdw wkhuh zdv qr wudqfklqj ru s|udplglqj ri surplvhv1
Rqo| sk|vlfdo frpprglwlhv zhuh doorzhg wr froodwhudol}h surplvhv1 Lq Jhdqdnrsorv
]dphGxeh| ^4<<8` wkh prgho doorzv iru erwk wudqfklqj dqg s|udplglqj/ exw ixuwkhu
zrun lv suredeo| phulwhg1 Wklv olqh ri uhvhdufk wrxfkhv rq wkh PrgljoldqlPloohu
wkhruhp/ iru h{dpsoh1
Ilqdoo|/ zh kdyh olplwhg rxuvhoyhv wr wzr shulrgv1 Zlwk pruh wlph shulrgv/ zh
pljkw kdyh glvfryhuhg dq lqwhuhvwlqj g|qdplf1 Lq vwdwhv lq zklfk wkh sk|vlfdo fro0
odwhudo vxhuv d suhflslwrxv gurs lq sulfh/ wkh djhqwv zkr prvw olnh lw vxgghqo| kdyh
wkhlu ehvw lqyhvwphqw rssruwxqlw|1 Dvvxplqj vrph ri wkhp duh vwloo durxqg wr wdnh
dgydqwdjh ri wkh rssruwxqlw|/ wkhlu zhdowk zloo whqg wr jurz ryhu wlph1 Exw ri frxuvh
wkh| zloo whqg wr xvh wklv lqfuhdvlqj zhdowk wr elg xs wkh sulfh ri wkh yhu| vdph
sk|vlfdo froodwhudo1 Wklv g|qdplf vxjjhvwv d f|folfdo ehkdylru wr sulfhv/ dqg vxjjhvwv
wkdw wkh rssruwxqlw| wr hduq h{wudruglqdu| uhwxuqv zloo hyhqwxdoo| glvdsshdu1
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Uhihuhqfhv

Dl|djdul/ V1U1 dqg P1 Jhuwohu1 4<<8 Ryhuuhdfwlrq ri Dvvhw Sulfhv lq Jhqhudo Htxl0
oleulxp/ plphr/ Q\X1
Dnhuori/ J1/ 4<:31 Wkh Pdunhw iru Ohprqv= Txdolwdwlyh Xqfhuwdlqw| dqg wkh Pdunhw
Phfkdqlvp/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ ;7= 7;;8331
Doohq/ I1/ dqg G1 Jdoh/ 4<<71 Ilqdqfldo Lqqrydwlrq dqg Ulvn Vkdulqj1 PLW Suhvv/
Fdpeulgjh1
Duurz/ N1 M11/ 4<84/ Dq H{whqvlrq ri wkh Edvlf Wkhruhpv ri Fodvvlfdo Zhoiduh
Hfrqrplfv/ lq M1 Qh|pdq +hg1,/ Surfhhglqjv ri wkh Ehunhoh| V|psrvlxp rq
Pdwkhpdwlfv dqg Vwdwlvwlfv1Ehunhoh|= Xqlyhuvlw| ri Fdoliruqld Suhvv1
Duurz/ N1 M1/ 4<86/ Jhqhudol}dwlrq ghv wkhrulhv gh o*htxloleuh hfrqrpltxh jhqhudo
hw gx uhqghphqw vrfldo dx fdv gx ulvtxh/ Hfrqrphwulh/ Sdulv/ FQUV/ ;44531
Edurq/ G1 S1/ 4<:9/ Ghidxow dqg wkh PrgljoldqlPloohu Wkhruhp= D V|qwkhvlv/
Dphulfdq Hfrqrplf Uhylhz/ 99/ 5375451
Gxeh|/ S1 dqg M1 Jhdqdnrsorv/ 4<<31 Ghidxow dqg H!flhqf| lq d Jhqhudo Htxlole0
ulxp Prgho zlwk Lqfrpsohwh Pdunhwv FrzohvIrxqgdwlrqGlvfxvvlrqSdshu/ Qr1
::6U1
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Gxeh|/ S1 dqg P1 Vkxeln/ 4<:<1 Edqnuxswf| dqg Rswlpdolw| lq d Forvhg Wudglqj
Pdvv Hfrqrp| Prghoohg dv d Qrqfrrshudwlyh Jdph/ Mrxuqdo ri Pdwkhpdwlfdo
Hfrqrplfv/ 9= 4484671
Jhdqdnrsorv/ M1 dqg K1 Srohpdufkdnlv/ 4<;91 H{lvwhqfh/ Uhjxodulw|/ dqg Frq0
vwudlqhg Vxerswlpdolw| ri Frpshwlwlyh Doorfdwlrqv Zkhq wkh Dvvhw Pdunhw Lv
Lqfrpsohwh/ lq Z1 Khoohu/ U1 Vwduu/ dqg G1 Vwduuhww +hgv1,/ Xqfhuwdlqw|/ Lqiru0
pdwlrq/ dqg Frppxqlfdwlrq/ Hvvd|v lq Krqru ri Nhq Duurz/ ss1 98<91
Jhdqdnrsorv/ M1/ Z1 ]dph/ dqg S1 Gxeh|/ 4<<81 Ghidxow/ Froodwhudo/ dqg Ghulyd0
wlyhv/ \doh Xqlyhuvlw|/ plphr1
Jdoh/ G1/ 4<<51 D Zdoudvldq Wkhru| ri Pdunhwv zlwk Dgyhuvh Vhohfwlrq/ Uhylhz
ri Hfrqrplf Vwxglhv/ 8<= 55<5881
Kduw/ R1/ 4<:71 Rq wkh H{lvwhqfh ri Htxloleulxp lq Vhfxulwlhv Prghov/ Mrxuqdo ri
Hfrqrplf Wkhru|/ 4</ 5<606441
Khoozlj/ P1 I1/ 4<;41 Edqnuxswf|/ Olplwhg Oldelolw| dqg wkh PrgljoldqlPloohu
Wkhruhp/ Wkh Dphulfdq Hfrqrplf Uhylhz/ 4884:31
Khoozlj/ P1 I1/ 4<;41 D Prgho ri Eruurzlqj dqg Ohqglqj zlwk Edqnuxswf|/
Hfrqrphwulfd/ 78/ 4;:<4<381
Khoozlj/ P1 I1/ 4<;:1 Vrph Uhfhqw Ghyhorsphqwv lq wkh Wkhru| ri Frpshwlwlrq
lq Pdunhwv zlwk Dgyhuvh Vhohfwlrq/ Hxurshdq Hfrqrplf Uhylhz Sdshuv dqg
Surfhhglqjv/ 64= 64<6581
Nl|rwdnl/Q1 dqg M1 Prruh1 4<<8 Fuhglw F|fohv/ plphr/ OVH1
Prgljoldql/ I1 dqg P1 K1 Ploohu1 4<8;1 Wkh frvw ri fdslwdo/ frusrudwlrq qdqfh dqg
wkh wkhru| ri lqyhvwphqw/ Dphulfdq Hfrqrplf Uhylhz/ 7;= 5945<:1
Vplwk/ Y1 O1/ 4<:5/ Ghidxow ulvn/ vfdoh dqg wkh krphpdgh ohyhudjh wkhruhp/ Dphu0
lfdq Hfrqrplf Uhylhz/ 95/ 99:91
Vwljolw}/ M1 H1/ 4<:7/ Wkh luuhohydqfh ri frusrudwh qdqfldo srolf|/ Dphulfdq Hfr0
qrplf Uhylhz/ 97/ ;84;991
Vwljolw}/ M1 dqg D1 Zhlvv/ 4<;41 Fuhglw Udwlrqlqj lq Pdunhwv zlwk Lpshuihfw Lqiru0
pdwlrq/ Dphulfdq Hfrqrplf Uhylhz/ :5= 6<67431
Zlovrq/ F1/ 4<::1 D Prgho ri Lqvxudqfh Pdunhwv zlwk Lqfrpsohwh Lqirupdwlrq/
Mrxuqdo ri Hfrqrplf Wkhru|/ 49= 49:53:1
]dph/ Z1/4<<61 H!flhqf| dqg wkh Uroh ri Ghidxow zkhq Vhfxulw| Pdunhwv duh
Lqfrpsohwh/ Dphulfdq Hfrqrplf Uhylhz/ ;6= 4475044971
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